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PEEFACE TO THE 1st EDITION. 

present work is intended to furnish the of 

Lower Secondary Schools with a complete Text book 
of Arithmetic, prepared strictly in accordanco with the 
Curriculum of Studies prescribed in the Madras Educational 
Buies, It is hoped, however, that the book will be foUnd 
well adapted for Middle School students in other parts of 
India also. 

The principles of the subject have been explained in the 
simplest and clearest form, and are illustrated throughout 
by copious model solutions. The examples given for prac- 
tice have been framed or selectpd and arranged with great 
care and will be found to be sufficiently numerous for both 
class and home work. Oral exercises iu concrete as well 
m abstract numbers are given everywhere, anticipating, 
by means of rapid and varied practice with small numbers, 
the longer problems which have afterwards to be worked 
out in writing.^' 

The first 46 pages are devoted to Numeration, Notation, 
and the JPirst Four Simple Eules. Oral exercises in the 
fundamental processes of Arithmetic are given in these 
Images after the models given by De Morgan in his Appendix 
to bis Arithmetic “ On the Mode of Computing and it is 
believed that they are sufficiently numerous to enable the 
student to acquire rapidity and accuracy in computation. 
Teachers of the First Form who may use this book are 
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recommended* *• to put their pupiU* through these exercieea 
btitore they begin the Compound Rules. 

Gfgat i^a^Ds have been taken to make such problems m 
are not* mere applications of the rules as attractive as 
possible, by classifying tSem into pfogressively arranged 
sets and presenting their solution in the simplest and most 
methodical form. 

A novel feature of the book is that the student is shown 
at every step how he may verify his answers, a point the 
importatiGe which cannot be over-estimated, as the 
consciousness of the ability to verify hie own answer imparts 
to the student much self-confidence and self-reliance and 
checTrs the tendency to the vicwus piacHce of copying. Another 
novel feature is the occasional inserlion of Notes to the 
Teacher on methods of teaching the subjecr. 

It may also be noticed that oral exercises are given at an 
early stage on Arithmetical processes involving the frac- 
tions f, |, with a view to remove, in some measure, the 
complamt one often hears that boys educated in English 
Schools are unable to make even the smallest calculations 
involving these fractions, without the help of writing 
materials, 

* # # # 

January ^ 1898 • 

* ‘ * If the student really wishes to become a ready computer, ft® 
should strictly follow the methods laid down in this Ar^endtx ; 
andfhe may depend upon it that he will thereby save himseli 
trouble in the end. as well as acquire habits of quick and accurat® 
calculation A 5 De Morgan. 

*• The teacher who follows the course recommended by D® 
Morgan in training scholars quickly to count backwards and for- 
wards, will carry his pupils forward with, greater ease than on® 
who fails to pursue this method '*^Cyclopcedia of Education. 
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PEEFAOB TO THE 2nd EDITION’. 

The japid sale of about 4,000 copies of the First Bdition 
ia the short space of 40 days seems to iudicate ^at^fcha 
book has met a decided want. 

We have availed ourselves of this opportunity for remov- 
dag several errois which had crept into the first editioQj^ 
and for making some improvements m the light of sugges- 
tions received from some experienced teacherSp ISTevertha- 
less, there is nothing m this edition which will prevent it 
from being used with the first. 

June^ 1898, 

PREFACE TO THE 15th EDITION. 

In this edition ^the book has been subjected to a careful 
and tborongh revision in tjhe light of modern requirements; 
and it is hoped fchati this revised edition will be found even 
more useful than its predecessors, 

Ftbruary, 1916* 

PREFACE TO THE 21st EDITION. 

With a view to bring the book more or less into confor- 
mity with the Syllabus tn Elementary Mathemattcs recom- 
mended by the Director of Public Instruction, Madras, for 
Fotms I, II and III ot all Secondary Schools under the 
Madras JEdaC'+tional D^''partment, the matter of the previous 
editions has been carefully re-arranged with some slight bufe 
necessary omissions, alterations, elaborations and additiones* 
And the Mysore Lower 8c*condary Examination Papers ia 
Elementary Mathematics, which were inserted in the 20thi 
Edition for the benefit of the students in the Mysore State,, 
have been brought up-to-date. 
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2. The booh has had to be issued till now in one eiogle- 
volume (unwieldy ic the case of the last six editions) j and 
it is a matter for gratification that the present revision has 
renderea it possible to issue it in two handy and concen- 
irie parte, of which Part I is intended for the pupils of 
Porm I, and Part II for those of Forms II and HI. 

3. It is hoped that the booh will, in its present form, 
be found even more suitable and satisfactory than its 
predecessors, as a Teast-Boak of Elementary Mathematics for 
Forms T, Ijl^and III of all Secondary Schools both in the 
Madras Presidency and in the adjoining Native States. 

4. It may be added that the book which had long been 
approved by the Madras Educational Department for use 
only in schools under private mmaqement, may hereafter be 
used in schools under fvibhc management also, as the Direc- 
tor of Public InstructioDi Madras, has recently ruled that 
“ there is now no objection to the use in schools under 
Public Management of a book formerly approved for use in 
schools under Private Management.” 

April, 1924. 


PEEPAOB TO THE 22iid EDITION. 

In this the 22ad Edition, the number of examples in a 
few of the Exercises has been reduced at the suggestion of 
some teachers who have been using the book for a long 
time. 


K. V. S. 
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ARITHMETIC, PART I 

CHAPTER I, 

NUMERATION AND NOTATION— 

1* A unit a single object tak^n aa a wbofe, or a 
portion of any continuous magnitude taken as a staudlardfor 
measuring that magnitude. 

2- ITumber is that which denotes bow many anits 
there ate m a group of ob]ects of the same kind, or m a 
given magnitude. 

For exainple, when we say on£ book, three trees, four yards 
of cloth, half 9^ seer of milk, o«e, three, four are numbers, 

a bock, a tree, a yard a seer being the respective units. 

3« Integers and Fractions*— A number denoting a 
whole (or unbroken) unit or r collt-cMon of whole units is 
called an %nteger (or lohole number ) ; a number denoting a 
poiiton of a unit is called a fraction* 

For example, one, three, and twenty are integers * half^ three^^ 
fourths, one^eighth are fractions 

4- Names of some Integers* — First we have the 

numbers owe, /too, three f four, Uve^ six, semn, tight, mne^ ten^ 
each of which (except one) is one more than that which 
precedes it, ihen we have hundred (ten times ten), 
i/zeusondj ten thousaTidf hundred- thou sand (or lahh^^ million 
(oi^ ten lalchs), ten million (or crote), kundi ed- million (or 
ten cro^^s), etc., each of which (except hundred) is ten 
times the preceding one. 

5. All other integers are expressed by naming in 
descending order the number of un%ts% of tsns% of hundreds^ 
etc., which it contains- ^ 

Not®. — a lakh Cor lac) is one hundred thousand* 

A million is ten lakhs 

A crore ia one hundred lakhs, or fen millions* 

1— A 
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6. Digfirts * — The numbers one two, three, four, fioe, siz^ 
seven, etght, nine, are denosed respeobKely by the nme 
symbols I, 2, 3, 4, 5, 6, 7> 8, 9 ciiied azures or digits^ 
and feb/ absence of number is denoted by a tenth * digit 0, 
called cipher, nought, or zero, 

7. All numbers greater than mne are denoted by placing 

in a row two or more of the ten digits 0 to 9f the value of 
each digit depending upon its position in the row, 2. e>, the 
first digit on the right-hand which is said to be m the units^ 
place if^noting as many units, the second digit from the 
right which IS said to be in the tens" place denoting as 
many the third digit which le said to be in the 

hundreds^ place denoting as many hundreds, and so on. 

For (example m the number 3333. each 3 has a different value : 
the first on the right-hand denotes simply 3 units, the second 
denotes 3 tens or thirty, the thud 3 hundreds, and the fourth 
3 thousands . so that 3333 denotes three thousand three 
hundred and thirt^^fhree Each of the figures ^will be seen to 
denote ten times as much as that on its right . 

Again. 3033 denotes a number composed of 3 units, 3 tens, no 
hundreds, and 3 thousands, i e*t the nnnahtt three thousand 
and thirty-thf ee. 

Notjd —But for the cipher, 3033 would be mistaken for 333. 

8* Local Value*— The value of a figure which depends 
upon the place it occupies in a number is called its looal 
value, while its own value when s’'.andiQg alone is called its 
absolute or intrinsic value 

For example, in the number 42025 the local value of 2 is two 
tens m one place and two thousands m another place, while its 
intrinsic value is only two umts, 

9. SisrnifiLCant Dig^its— The mne digits 1—9 are 
called stgnifioan/ digits 5 and 0 is called a non’ significant 
digit, because, though it serves to show the place in which 
the accompanying figures in a number stand, it is not 
counted as anything itself. [See Art. 7.] 

10. Affixing- and Prefixing Ciphers to an In- 
teger.— value ot a numbei is altered and increas-sd by 
placing a cipher in the middle of it or on its right. Thua 
24i IS different from and less than 204 or 240. 



NUMERATION AND NOTATION— (iNTE&EES*) 


Ciphers might be prejSred to a aumber without alteriag its 
'^alue ; thus 024 is the same as 24, since the cipher m 024 
Shows that there are no hundreds, which is evident from the 
number 24 itself. It is not usual, however, to prefix ciphers 
to a number. 

To the Teacher.— -The* pupil may he informed that ciphers 
are prefixed to the numbers on bank chegueSt railway tickets, 
currency notes, etc. 

11- ITumeration ^^he art ot expressing in words any 
number denoted by figures. 

For convenience in reading numbers expressed in figures, 
it IS usual to divide them by commas into periods^ beg^*nniDg 
from the right. 

For example, the number 143705489 may be divided into periods 
of three figures each, thus— 

143.705.489 

and read as 143 milltons, 705 thousand, 489 , and written wholly 
in words thus: one hundred and jorty^three millions , seven 
hundred and five thousand, four hundred and eighty •‘nine* 

The same number may also be divided thus— 

14.37.05.489 

and read as 14 Crores, 37 lakhs, 5 thousand, 489 : and written 
wholly in words fourteen crores, thirty-seven lakhs, five 
thousand, tour hundred and eighty-nine 

Exercise It 

id) Express the following numbers m words using the denomi- 
nations {a) lakh and orore,{b) hundred -thousand and million*--^ 

1. 776705 2, 4175960 3. 2000000. 4. 1600009* 

^ 18576000.6. 64005004 7. 1650000000. g. 1111 HOIK 

(&) Explain by examples what is meant by the local value of 
a digit. 

{e} In what place is each 4 in 444444, and what la the local 
value of each ^ 

Exercise 2. 

1, Write down the greatest and least numbers of four digits? 

2. Write down the greatest and least numbers of 4 digits that 
can be formed with the digits 8, 6, 3, 5. 
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3. Writd.dlown the greatest and least numbers of 5 digits begin-- 
ming with 6 «nd ending with 7. 

4. Write down in order of magnitude the three numbers of 
3 digits that can be formed with the figures 4« 3, 4. 

i2> Notation is the Art of denoting by figures any 
number expressed in words. 

In notation, as in numeration, it will be found con- 
venient to consider all numbers as made up of periods and 
place a comma after each period as soon as it is written. 

JSxayjiiple 1. — Exprr‘S3 in figures fourteen millions^ four 
hundred and seven thousand^ five hundred and five* 

Answer —14,407, 505. 

Example 2. — Expre-^s in figures fourteen crores, forty 
lakhs^ seven thousand and seven* 

Answer . — 14.40,07,007. 

Noth. — A lakh is denoted by 1,00,000 (1 followed by 5 cipher8).^ 

A million 1,000,000 (1 followed by 6 ciphers). 

A crore .•...1,00,00 000 (1 followed by 7 ciphers). 

Exercise 3. 

(а) Write down the following numbers in figures : — 

1, One crore 2 Two lakhs. 3. Eleven millions. 

4 Twelve lakhs eighty thousand six-hundred and six. 

5. Three crores seventy-five lakhs and nine hundred. 

6 Seven thousand and five millions four hundred and ninety 
thousand and six ^ 

7. One hundred and twenty crores forty thousand nine 
hundred and ninety. 

8 Ninety millions ninety thousand and nineteen. 

(б) X How*many are there in a crore 1 How many 

millu>ns ? 

2 How many lakhs are there in a million ? 

3. How many thousands are there in a lakh ? 

4, How many lakhs are there in 20 millions 7 How many 
crores ? ^ 

5 Taking the population of India as three hundred million^ 
express this population in lakhs and in Crores ? 

6 Taking the distance of the suif from the earth as 
millions of miles^ express this distance m lakhs of miles and in 
mrores of miles. 
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CHAPTER IL 
ARITHMETICAL TABLES. 

13. Abstract and Concrete Numbers. 

Numbers which refer to parfciculaf objects or magnitudes 
■as five apples ^ seven rupees, three inches are called concrete 
numbers* 

Numbers which are considered separately and without? 
reference to particular objects or maiornitudes are galled 
abstract numbers. Thus when we say five, seven, three with- 
out at all thinking of obj-^cts like apples or magn^ijiud^ like 
inches, seven, three are called abstract numbers* 

14. The term q^uantity IS frequently, though not 
correctly, used for the word nninbcr* 

15. Simple and Compound Quantities : — 

A simple (quantity or a simple number is either an 
abstract number or a concrete number expressed m one 
denomination, as 5, 5 rupees, 3 yards. 

A compound quantity or a compound number is a 

concrete number exprei^sed in several denominations, as 
5 rupees 2 annas 3 pies, 4 yards 2 feet, 1 seer 3 palams* 

16. Arithmetical Tables — The several units em- 
ployed tor measuring magnnudes of various kinds (such 
as length, area, volume, weight, capacit^^, time, etCt)| and 
their relations to one another are given in the following 
tables, and should be learnt thoroughly by heart* 


MONEY. 

1, Indian Money. 

12 Pies (p.) .make 1 Anna (a.) 

16 Annas „ 1 Rupee (Re.) 

15 Rupees 1 Sovereign or Pound Sterling (£) 


Noth 1 — ^The Indian currency now consiata of (1) the gold 
iBOvereign , (2) the silver rupee, half-rupee, quarter-rupee, and 
one-eighth rupee, (3) the nickel anna, two-anna and four-anna 
pieces , and (4) the bronze quarter-anna and pie. 



6 


AB-ITHMETIC. 


Note 2.^The copper fcelf-apua pieces which are now in cir- 
culation are those that were inintedi formerly ; and no half-^anna 
pieces are minted now. 

UNCO'S S.^The terms gold mohur and pagoda respectively 16 ^ 
dicate coins worth Es. 16 and hs. SJ which seem to have been in 
existence formerly but^are no longer n existence The term 
page da is often used even now in estimating the price of jewels 
and precious stones* 

NoaE 4.— The diameter of a quater anna coin is 1 inch 

Note S.-^-lhe quaiter-snna com is sometimes called a picem 

I 2* English Money. 

4^JFarthiDgs make 1 PeDcy fc?.), 

12 Pent© „ 1 Shilling (s), 

20 Shillings ,, 1 Pound [£ or 4) 

Note L — The following are some of the coins met with or men- 
tioned in England : — 

A Groat = 4 P^^nce. 

A Plorin ts 2 Shillings. 

A Crown = 6 Shillings. 

A Sovereign = 20 Shillings. 

A Guinea sa 21 Shillings. 

A Moidore = 27 Shillings. 

Note 2. — The English Pound is generally called a pound 
sterling to distinguish it from the weight called a pound and 
from foreign coins having the same name. 

Note 3. — The letter q is now seldom used, 1 farthing, 2 far- 
things, 3 farthings being denoted respectively by the fractions 
i, $, annexed to the number denoting pence, Thus 3fd. meant 
3d. 3 q. 

II._WEIGHT. 


1. Indian Weighf, 

(a) Madras Weight. 

3 Tolas (tol.).,. ...make 1 Palam (pal.) 

8 Palams „ 1 Seer (sr.) 

Jlrj } 

40 } ' ®“‘”" 

2D JManndB „ I* Candy (can.) (or Baram)' 

Note. — O ne Rupee weighs 1 tola or 180 grains Troy. 
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{b) Indian Imperial Weight 
[Used in weighing goods sent hy Railways] 

80 Tolas ...naake 1 Imperial Seer, 

40 Imperial Seers .... „ 1 Indian Maund 

2 . English Weight 

(a) Avotrdupots Weight. 

[Employed in weighing all substances except gold and silveti 
precious^ stones, and the like,] 

16 Drams (dr.) ...make I Ounce (cz.) 

16 Ounces.,., „ 1 Pound (lb.) 

28 Pounds „ \ Quarter (qr.) 

112 Pounds" } >’ ^ Hi^Ddrfdwfight (cwt ) 

20 Hundredweights „ 1 Ton. 

A Stone «= 14 lb. 

Note 1.— lb. stands for Ithra, Latin for , the c in cwt. 

stands for centum^ Latin for hundreds 

Note 2 — 1 lb Avoirdupois = 39 S/o toIa8=13 palams roughly. 

34 

1 Madras Maund = 24 ^ lb, Avoir, or 25 lb nearly, 

1 Indian or Bengal Maund = 82 2/7 lb. Avoir, 

(d) Troy Weight, 

[Used for weighing^gold and silver, precFous stoncsi and the hke.] 
24 Grrams (gr.) make 1 Penny wejgbt (dwt.) 

20 Pecny weight or \ lOuncercz'l 

480 Grains / ^ 

12 Ounces or ■) 

5,760 Grains i ”• ’’ ^ Poiind,(lb.) 

Note 1 —The letter d in dwt. stands iox penny • 

NoaB 2.— 1 lb. Avoirdupois == 7,CC0 grains Troy. 

(c) Apothecaries^ Weight 

(Apothecaries in compoundmg medicines sub-divide the Troy 
ouifce into drams, scruples and grains, the pound, ounce and grain 
being the same as in Troy weight,) 

26 (Srains make 1 Scruple (sc. or 9) 

3 Sciuples „ 1 Dram (dr, or §) 

.60 0 , 7 . 7 '} "-" 5 ) 

12 Ounces, „ 1 Pourd (lb. or R.) 

Note —The pound, the ounce, and the grain in this tahloA it 
will he notedf are the same as in the table of Tioy weights. 
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III.— CAPACITY. 

1, INDIAN (Madras). 

8 Ollooks (ol.) make 1 Measure (mea.) 

8 Measures I Marakkal (mar.) 

5 Marakkals „ 1 Parah (par.) 

Oae Kalam s= 12 Marakkals, 

2. English 

(a) Corn and Liquid Measure. 

4 Gills (gil.) make 1 Piut (pt.) I j'or both liquids 

2 Pi«ts ,, 1 Quart (qt.) ? jj™ goods. 

4 Quarts „ 1 Gallon {yal.) J 

2 Gallorrt.... ,i 1 Peck (pk.) ^ Pordry goods 

4 Pecks „ 1 Bushel (bush.) ^ 

8 Bushels 1 Quarter (qr ) ) 

5 Quarters „ I Load, 

36 Gallons „ 1 Barrel of Beer. 

6,S Gallons „ 1 Hogsuead of Wine. 

, J «■' I „ 1 P.pe of Wme. 

126 Gallons I ^ . 

(&) A^otheaartes* Ltquid Measure)^ 

60 Minims .make I Fiuid Dram 

8 Fluid Drams „ 1 Fluid Ounce 

20 Fluid Oancfs ,, 1 P*nt 

N0TBi,--“Ond tea spoon = 1 dram; one table 8poon=®^oz») 

IV.— LONG OR LINEAL MEASURE. 

1. English 

12 Tnohes (in ), make 1 Foot (ft,) 

3 Feet 1 Yard (yd.) 

5A Yards 1 Pole (po.) 

atSS.”} 1 Fariong (to.) 



3 Miles „ 1 League (lea.) 

An English Ell s= 1 Yard 9 Inches. 

22 Yards make 1 Chain 1 Used in measuring 

100 Links „ 1 Chain J laud. 

1 Furlong = 10 Chains, 

1 Mile =s 80 Chains. 



ARITHMETICAL TABLES. 


9 Inches... 
2 Spans or 
18 Inches 
2 Cubits or 
86 Inches 


I 

} 


2. Indian {Madras ) 

make 1 Span. 

1 Cubit or Mulam, 

„ 1 Yard. 


1 Kadam = 10 Miles. 

5. Metric {Frenoh)^ 

10 Milimetres (mm.) make 1 Centimetre (cm.) 

10 Centimetres „ 1 Decimetre (dm,) 

10 Decimetres i, 1 Metre (m-) 

10 Metres 1 JD came^re (Dm*.) 

10 Decametres ,t 1 Hectomwtre (Hcs.) 

10 Hectometres,,.. ,2 1 Kilometre (Km.) 

10 Kilometres... .. ,, 1 Mynametre (Mm.) 

Toe metre = inches or 40 inches nearly ; 

1 decimetre is equal to 40/10 or 4 inches nearly; 

1 centimetre is equal to 4/10 or *4 inch nearly , 

1 Kilometre is equal to 5/8 of a mile nearly. 

Also I inch is roughly equal to 100/40 or 2^ or 2'& 
centimetres, 

V.— SQUARE MEASURE. 

1 English 


144 

9 

30| 


Square inches (sq. in.) makeH 

Square feet ,, 1 

Square yards ,, 1 

Square poles or 


40 

l,2l0 Square yards 


Square foot (sq, ft-]) 
Square yard (sq yd.) 
Square pole (sq. po.) 

1 Rood (ro.) 


4 Roods or ^ 

4,840 Square yards / ^ 

640 AcreR „ I Square mile (sq, mi.) 

1 Sq. chain = 484 eq. yds- (=22 yds. X 22 yds ) 

10 Sq. chains = 1 Acre, 

2. Indian {Madras.) 

2,400 Square feet make 1 Ground, 


24 Grounds or 1 ^ 
6,400 Square yards j 
484 Cawnis 


„ 1 Oawni, 

„ 1 Sq Mile. 
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Note 1. — 1 Cawni « 6400 Sq* yds. 

But 1 Acta = 4840 Sq- yds 
Henca . 1 Cawni is larger tlian 1 Acre. 

Also • 1 Cawni = 6400/4840 Acres := 160/121 Acres 
• 121 Cawnis =: 160 Acres 

Note 2 — ICO Cents of land = 1 Acre 

Not& 3. — The following land measure is in use in portions of 
Sohtharn India: — 

144 Sq. test make 1 Kub, 

100 Kuhs „ 1 Mah. 

20 Mahe „ 1 Veli. 

96^6 Veils ,, i Square Mile* 

J Veil = 5 Cawnis or 6 & 74/121 Acres. 

VI— CTJBlO MEASURE. 

It728 Cubic inches (c* id.) make 1 Cubic foot (c# ft.) 

27 CSbic feet ,, 1 Cubic yard (c. yd.) 

Note. — A Cubic foot of water weighs nearly 1,000 oz. Avoir. « 
».e., 62^1b Avoir. 

VII.— MBAS CJKES OB NUMBER. 

12 Units make 1 Dozen. 



20 Units ,* 1 Score. 

24 Sheets of paper „ I Quire. 

20 Quires ,, 1 Keam. 

10 Reams... ^ „ 1 Bale. 

VIII,— MEASURE OF TIME 

1 English. 

60 Seconds (sec.) .oiake 1 Minute (min.) 

60 Minutes „ 1 Hour (hr.) 

24 Hours 1 Day, 

7 Days „ 1 Week (wk.) 

365 Days ,, 1 Common Year. 

366 Days „ I Leap Year 

N^TB 1 — 52 weeks are considered equal to a year 
Note 2.— A year is divided into 12 calendar months which con- 
tain unequal numbers of days. The number of days in each 
month can be readily known from the following lines , — 

Thirty days hath September 
April. June, and November , 

February hath twenty^ight alone. 

And all the rest have thirty-one , 

But Leap Year coming once m four, 

February then hath one day more 



LINES BI(3IIT ANGLES RECTANGLES S SQUAEES II 

Note 3 — The names cf the 4 months April, June, * September 
and November (contamms^ 30 days each) can he dasdy found 
from the mnemonic word ajunesepno 

Note 4 — If the number denoting a year be divsible by 4, that 
year is a leap year For example, 1892 and 1896 are leap,yeajs. 
But the years which complete centuries are not leap years unless 
the numbers denoting the centuries ^re divisible by 4, For 
example, 1600 and 2000 are leap years, because 16 and 20 are 
divisible by 4; but 1700, 1800, and 1900 are not leap years, because 
17, 18 and 19 are not divisible by 4 

H Note 5 — The symbols ^ and \ which respectively denote 
inches and Jeet should not be used to denote seconds and 
minutes of time, 

2 Indian. 

60 Vinadig make 1 Nalip^ai, 

1\ Naligaia ,, 1 Jamam, 

8 Jamams ,, 1 Day. 

1 Jarnara sa 3 Hour?. 

1 Naligai = 24 Minutes. 

1 Hour •«=* 2|- Nahgais. 

JX.— ANGDLAE MEASTJRE. 

60 Seconds (60") mak*^ 1 Minute (!') 

60 Minutes,.... „ 1 Degree (1°). 

90 Degrees „ I Right Angle. 


CHAPTER III. 

UNES: RIGHT ANGLES- RECTANGLES: SQUARES. 

17* JLiinee are either stra%g}it oi curved] bat the word 
line is otten used for straight hne, 

18* Straight) lines are either horizontal^ or vertical^ or 
oblique (slanting). 

Note ^The following exercise is to be done free-hand and 
in pencil on plain paper, the straight lines petng drawn a$ 
straight as possible^ 
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Exercise 4 — {Practical and Free>^hand). 

1. Draw* two straight lines and two curved lines, 

2. Draw {a) two hor^zontal lines. (Jb) two vertical lines, (c) 
two oblique lines slanting to the right, and {d) two oblique lines 
slahting to the left 

S, Take a point A and, from it draw three or more lines in 
difiEerent directions and name them AB, AC, AD, and so on How 
many lines can be drawn from any point ? 

4« Take two points A and B at a small distance from each 
other and join them (a) by a straight line, (b) by curved lines. 
Which of these lines is the shortest ? 

4 » 

5. Take three points A, B C at random and join them succes- 
sively by thg straight lines AB, BC, CA 

6. Take four points A, B, C D at random and join them 
8ucc688<ively by the straight lines AB BC, CD DA 

Notb — ^The space enclosed by three straight lines is called a 
triang^le, by four lines a quadrilaterals and by five lines a 
pentagon* 

7. Draw from any point P two straight lines PA and PB that 
shall be equal to each other as judged by the eye* Similarly draw 
three or more equal lines 

8. From any point O draw a horizontal line OA and then a 
Vertical line OB equal to OA. 

9. Draw a short vertical line PQ , and from P and Q draw- 
horizontal lines PR and QS that shall be equal to each other. 

10. Draw a horizontal line AB . and from A and. B draw 
vertical lines AC and BD that shall be equal to each other. 

1 1 Draw a horizontal line AB and divide it roughly mlo 2, 3. 
4, 5, etc. up to 10 equal parts Draw a vertical Ime and divide it 
likewise Check your division by means of a narrow strip of 
paper or a piece of fine thread equal to AB, folded into 2, 3, etc. 
equal parts. 


* To the Teacher — This and the next three Exercises are well 
calculated to train the hand and the eye of the pupil 'Piey are 
also intended to enable the pupil to draw on plain paper lines and 
squares freehand for graphical proofs They will be generally 
found more suitable for this purpose than the very small lines 
and squares on squared paper* even supposing that squared 
paper is always available. 

It should also be borne in mind that the lines and squares, 
drawn freehand on plain paper, need not bo very accurate for 
purposes of graphical proofs. 
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12. ^ Take a straight line AB (horizontal or vertical) and pro- 
duce it either way, so that the produced part may tTe equal to 
AB, or twice three times, etc. AB 

13, Draw a long line AB and a short one CD , and find the 
number of times the latter is contained m the former by rgarkmg 
off on AB lengths equal to CD Produce the last remaining p6r- 
tion of the line, so as to make it equal to CD. 

14 Take any point and through it draw half a dozen straight 
lines in different directions so that each of the lines passes from 
one side of the point to the other side. What do you infer from 
this regarding the number of straight lines that can pass through 
a point ? 

15. Draw a short horizontal line AB, and produce it t©wards 
B to C, so that AC may be equal to twice AB. three times AB, 
and so on. 

16 From a point A, draw a horizontal line AB an^ a vertical 
line AC, so that AB may be thrice another line PQ and AC twice 

PQ 

19. Eight Angle- — Whore two lines meet, an angh\i& 
foroaed. Angles are oi three kinds, viz,^ rt§7itf obtuse^ and 
€LCUt€» 



Eight angle. Obtuse angle. Acute angle. 

Fig. 1. 

20. Squares and Eectangles.— Draw freehand a 
A D horizontal BO ; and from the points 

B and 0 draw vertical lines BA and CD 
80 that each may be equal to BO. 
Join AD. It will be seen that the 
figure A BOD has its four boundary lines 
(called its four sides) equal to one 

8tnd that all its four angles are 

} Q right angles. Such a figure is called a 

Fig. 2. square. 
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If we take the lines BA, CD shorter or longer than BO 
(but still equal to each other), the figure ABOD so foimedi 
will have only its opposite sides equal to each other though 
all the four angles right angles {b,b in b. square), Suchafigure 
is* called an oblong or more commonly BreciangUi^ 

Note 1 — A figure ia» named by mentioning the letters at its 
comers in order , commencing at any corner and proceeding 
in any direction Thus Fig. 2 may be named ABCD or ADCB. 

Note 2 — Each of the two longer sides of a rectangle ia called 
its length and each of the shorter sides is called its breadth, 

Notje 3, — Each of the four equal sides of a square is called its 
lengthy 

Exercise {Practical and Free-hand) 

(A1 1 (a) How many sides h^vQ b rectangle and a square "I 
(6) What IS the relation between the op'posife sides of a rectangle? 
And between all the four sides of a square ? (c) What kind of 
angles are the four angles of a rectangle and of a sqaure ? 
(d) In which of the figures? recirangle and square ^ is the length 
greater fdian the breadth and the length equal to the breadth ? 

2 Draw freehand a rectangle and a square 

3 Draw free-hand a rectangle whose length is twice its 
breadth, tri>ree times its breadth, and so on 

4, What kind of figure is [a) the floor of a room , (&) the 
surface of a wall , (c) a tennis court , {d) the top of a common 
brick . {e) the top of a squa^ehilck , (/) a page of this book ? 

(B) 1 Describe a rectangle and divide it into two equal |:art8 
by joining the middle points {a) of its longer sides, (6) of its 
shorter sides 

2 Describe a rectangle so that its length may be three times 
its breadth, and divide it into three oqaal sguafcs 

3 Draw a long rectangle and divide it into a number of equal 
squares of the largest size possible. What kind of figure is left 
at the end ? 

4. Draw a rectangle and divide it first into 3 equal pazts by 
drawing 2 breadthwise lines and then into 6 equal parts by 
drawing another line lengthwise 

^ The term rectangle literally means a four-sided figure whose 
angles are all right angles, so that an oblong and a square are 
both rectangles . But the term rectangle is commonly (though 
not so correctly) used for oblong 

To the Teacher *r-It should be clearly pointed out to the 
pupil that by a figure is meant the sp>aae enclosed by its sides 
(boundaries) and not the sides only. 
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5 (a) Describe e rectangle ABCD so that its length may be 
4 times a short hne XY and the breadth 3 times the same line* 
Then divide ABCD into 12 equal squares by drawing 4 vertical 
lines and 3 horizontal lines {b) Similarly construct a rectangle 
which can be divided into 15 equal sQuc&res and divide itl^o. 

6 Describe a number of rectangles and divide them into 2, 3* 
A, 5, 6, 8 9* 10, 12, 15. 16 20,24, 25, 30 equal parts respectively* 

7. Describe several squares and divide them into 2 3, 4, 5. 
etc , equal parts respectively Note that in some cases the equal 
parts are squares and m other cases reeta>igles. 


21- Paper-folding and Paper-cutting* — The follow- 

iDg 18 a U8^1 ai exercise aod may be gone through at this stage* 
Exercise 6 — {Practical)* 

1 Take a half-sheet of foolscap paper (which is rectangular 
in shape) and tear it into 2 equal rectangles after first folding it 
suitably either or breadthwise, tear each of these 
two rectangles again into 2 equal rectangles thereby getting 4 
equal rectangles Proceed in this manner till you have torn the 
half sheet into 16 equal rectangles 

2. Take a paper rectangle and fold it into 4 equal rectangles 
then unfold and spread it out fl t so as to show the creases which 
divide it into equal parts 

Similarly take several paper rectangles and fold them into 6, 8, 
9,^10 12 15, 16, 20, etc equal rectangles respectively and then 
spread them out fiat 

3 Learn from the teacher how to cut off from a rectangular 
piece of paper a paper square of the largest size, 

4. Take a long narrow rectangular strip of paper and cut off 
from it as many squares of the largest size as possible* 

22- Squared paper*— ^ sheet of paper whose surface 
is divided mto equal small squares by means of liocb drawn 
across it vertically and horisionially at e^ual diatancee^ is 
calfed squared paper* 

Exercise 7 •^{Practical) 

{To be done free-hand on squared pa^et divided into inches 
and tenths,) 

1. Draw on squared paper horizontal and vertical lines of 
the following lengths;-* 4, 6, 8, 9, 10, 15, 20. 30 small divisions 
of the paper 

2 On squared paper describe rectangles of the following 
dimensions and count the small squares m each : — 

{a) Length 5 small divisions breadth 4 small divisions. 

(h) Length 10 small divisions breadth 6 small divisions. 
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S. On squared paper draw sgtfares of the following lengths 
and count the small squares in each : — 

[a) 8 small divisions, (b) 10 small divisions, (^) 12 small 
divisions . 

4 On squared paper construct a rectangle 30 small divisions 
long and 10 small divisions hroad, and divide it into 3 equal 
squares. What is the length of each of these squares ? And how 
many small squares are there in each ? 

5, On squared paper construct a rectangle 4 inches long and 
3 inches broad, and divide it into 12 squaies each 1 inch long. 


CHAPTER IIV. 

GRAPHIC REPRESENTATION OF NUMBERS. 

23. Graphic Representation of Numbers.— Any 
abstiact number or coucrtite number of one denomination 
can oe repsesented graphically by Hnes^ by rectangles^ and by 
squares 

For example, if one small division of squared paper be taken to 
represent the abstract number 1 or the concrete quantity Re- 1. 
then 4 small divisions will represent 4 or Rs 4 5 divisions will 
represent 5 or Rs 5, and so on Again if 2 divisions be taken 
to denote 1 or Re 1, 8 divisions will denote 4 or Rs 4, 10 
divisions will denote 5 or Rs. 5, and so on. 

Similarly, if a small square be taken to represent I , then 4 
small squares will represent 4, and so on , and if 2 small squares 
which form a rectangle be taken to denote 1, then 8 small 
squares (forming 4 rectangles) will denote 4, and so on 

Exercise 8 ^{Graphical), 

(To he done on sqUared ^a^er ) 

1 . Taking one small division of squared paper to represent the 
unit, draw lengths (horizontal or vertical) to represent 6, Rs § JO 
seerS| and so on, 

2* Draw a vertical or horzontal line on squared paper to re- 
present the number 5 at 1, 2, 3 etc, small divisions per unit. 

3. Draw on squared paper a rectangle to represent 7 feet at 2, 
8, 4, etc. small squares per foot 

4 Draw on squared paper a rectangle of length 5 sub- divisions 
and breadth 4 aub-divisions What number will this rectangle 
denote at I small square per unit, at 2 small squares per unit? 

5. Draw a square of sides 10 sub-divisions . and note that it 
denotes the number 100 at 1 small square per unit. 
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ir 


6, Note that m tKe following figure the portions enclosed by 
thick lines denote respectively the numbers 100 ^127 and 350 at 
the rate of 1 small square per unit 



Fig. 2 

7 Represent the numbers 700, 119 inches, Rs, 333, 211 on 
squared paper at 1 small square per unit. 

8. Describe rectangles or squares on squared paper to re 
present the numbers 25. 30. 36, etc , at the rate of 2 small squares 
f er unit 


Exercise 9 — [Gra-^Tncal and Free-hand ) 

(Tc» &c done on plain 

I Draw a short line OA [vertical or horizontal) to represent 
a rupee, and produce it to X so that OX may represent 4 rupees 
5 rupees, and so on 

2. Draw^a line OA to represent 2 yards and produce it to X so 
that OX may represent 4 yards. 6 yards and so on. 

3. Draw a line AB and suppose it to denote 8 miles * Into how 
many equal parts must you divide AB so that each part may 
dienote 1 mile ? Divide it so and thicken a portion denoting 3, 
miles 

4 Describe a square and divide it into 16 small and equal 
squares. If the irhole represent I rupee (or 16 annas), how many 

2 
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*o£ the small squares will represent 5 annas ? And how many 
mnas Will l^e represented by 9 small squares ? 

5 Describe a rectangle or a square and divide it into 20 equal 
rectangles If the whole square or rectangle denote £1 (or 20 
shillings), how many of the small rectangles will denote 4 
8hillin5!8? Shade them. How many shillings will the remaining 
rectangles denote 7 ^ 

E?cercise 10, — {Practical)*. 

1 Take a paper rectangle and fold it into 16 small rectangles 
and spread it out flat, Taking the whole rectangle to represent 
one rupee (16 annas), scissor off from it a portion representing 
6 annas How many annas will the remaining portion represent ? 

2 Fold a paper square into 36 small and equal squares . and 
takmg»the whole square to represent 3 yards or 36 inches, scissor 
off from It a portion to represent 9 inches, and another portion to 
represent 12 inches How many inches will be represented by the 
portion still remaining ? 

CHAPTER V. 

THE FRACTIONS i, i I & TENTHS. 

24* Fractions —We have already sf^en (Art, 3) that a 
proUou ot a whole umt is callad d. fraction of it. A fraction 
may also defioed as oae or more of the egual pirfcs into 
which a umt ir divided 

For example, if the unit be divided into two equal parts, each 
of the two parts is called one.-half (1/2) of it . if the unit be 
divided into 4 equal parts, any one of the four parts is called one- 
fourth (1/4) of t'le umt, any two are called two^fourths (2/4) or 
halt of the uait. any three are called three-fourths (3/4/ of the 
umt. and all the four parts which m^ke up the entire unit are 
akWetd four-fourths (4/4) of the umt. 

SimUarly. if the umt be divided into 8 equal parts, each of these 
parts 13 called one-eight (1/8) of the unit, any two are called 
etghths (2/8) of the unit, any three are called three-eighths (3/8) 
of the unit, and so on* 

Exercise 1 1 . — {Graphical)^ 

1 Illustrate, by means of stratghf hnes, rectangles and 
squares divided into a suitable number of equal parts the 
fractions 1/4, 1/2. 3/4. 1/8, 2/8. 3/8. 4/8, 5/8. 6/8, 7/8. 

2. Tek^ some pmpoT rectangles ox pa,Tp ex squares and. after 
folding them suitably cut ofl from them or shade m them parts 
which represent the fractions 1/4, 1/2, 3/4, 1/8, etc. 



THE If&ACXIONS f AND TENTHS, 

25. Tenths of a unit — convenience 
bhe unit 18 otcen divided into 10 equal parts, and the 
fractions one-tenth^ two tenths^ three-tenths^ etc»^ which are 
ordinarily denoted by the symbols I/IO, 2/10, 3/10, etc. » 
are also denoted for the sake ot brevity and eonvefitience 
by the symbols *1, '2, ’3, etc,, where the elevated dot or 
i^oint placed before the figures 1, 2, etc., indicates that 
the numbers following the dot or point are those of parts 
that have been taken out of the ten equal parts into which 
the unit 18 divided. Thus we have the tractions '1, 2, *3, 
'4, *5, *6, 7, *8, ’9 which respectively denote (and may ba 
read as) one-tenth, two- tenths, three-tenths, etc,, or as 
decimal one, decimal two, etc., or as point one, point two, etc* 

It will be easily seen that 10 tenths make the whole unit 
and may be written as 1*0 where 0 denotes that there are no 
odd tenths in the number And 1*0 may be read as ‘ one- 
decimal, nought-/ or as ‘ one, point, nought/ 

Exercise 12. 

1 Supposing the unit to be divided into 10 equal parts, what 
is the name given to any one of those parts, to any iwo, to any 
three, etc of those parts? 

2. In what two ways may the fractions one-tenth, two-tenths, 
three-tenths, &c, . be represented symbolically ? 

3. Read the following fractions : — 

*1, ‘3. '5. *9. 4/10. 7/10, 6/10. What portion of the unit does 
each of them denote ? 

4. in the subjoined diagram the whole rectangle ABCD is 
divided into 10 equal parts What fraction of the whole is each 
of the rectangles AEXD, GHUV, AFWD. AHUD, EMRX, BCTK, 
OPSL ? 



, Fig. 3 

5 Fold some paper rectangles or paper squares suitably, and 
*cut ojQF from them or shade in them parts representing the frac- 
tions *1, -2. 3. *4, 5/6, *7. 8, 9, 
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26. Mixed Number.— A number consisting' of a 
whole number or integer together with a fraction is 

CSilied Si vn%^ed number. 

Explanation. Suppose you first take oranges and then 
ap* orange , the number of oranges you wil) now have will 
be two and a half, which is written 2^ If you took three oranges 
first and then 1/4 of an orangot you would have in all 3^ oranges 
(throe and one-fourth oranges) . Similarly if you take 1 orange 
and 3 of an orange, the total number of oranges will be I'S (one 
and three-tenths) , 2 oranges and 7 of an orange will make 
2*7 oranges (two and seven tenths of an orange) , and so on. 

Thelaunibers and 2 7 are mixed numbers. 

27** Graphical representation of mixed numbers. 



The shaded Portion represents 2J 



The shaded portion represents 
Fig. 4 

Exercise — {Graphical) 


Represent graphically the following numbers : — 

1. Two and a half. 2 li 3, 2i 

4 One and three- tenths. 5 3 5 6 1*9, 


CHAPTER VL 

SIMPLE ADDITION 

28* Addition is process of combiniog two or more 
numbers into one number. The numbers to be added 
must be either a/Z abstract number;?, or a/Z concrete numbers 
of the same kind. For example, we can add 3 and 5 without 
thinking of any particular ob 3 ect and say 8 ; or we can add 
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3 boohs and 5 boohs and say 8 books ; bub we CJanaot add 

3 boois and 5 rupees* 

29* The result of the addition of two or mtire nnmbejrs 
is called their suna* Tqus since 3 and 5 make 8, 8 is the 
mm of 3 and 5. 

30* Simple addition is tbe addition of abstract numbers 
as 5, 6 and 7 ; or ot concrete numbers of the same kind and 
denomination as 5 rupees^ 6 rupees and 7 rupees or 5 annas ^ 
'6 annaSy and 7 annas, 

31* The sign + f called plus) is the sign of addition. 
Thus* 2 -f* 3 means that 3 la to be added to 2 ; 2r4- 3 + 4 
means that 3 is to be added to 2 and to their sum 4 is to be 
added. 

32 • The sign (which is read * is equal to *) is the sign 
of equality. 

Thus, 4 + 5 se 9 means that 5 added to 4 is equal to 9. 

Noth, — The student may prove this graphically by taking on 
squared or plain paper a line ABC in which AB and BC represent 

4 and 5 respectively. 

Exercise 14. — [Oral), 

{a) Write down a row of hgures. thus— 

7.6,6. 9. 6. 3.4. 8, 6, 1, 4, 3. 6. 

Add up the figures beginning from the left. 

Thus — 13 18, 27, 33. without saying 7 and 6 make 13, 

13 and 5 make 18. &c. 

Again add up the same figures beginning from the right. 

Thus— 9, 13, 14, 20, &c., without saying 6 and 3 make 
9. 9 and 4 make 13, 

(b) Wri|e down a column of figures and add. first beginning 
Irom the top. then from the bottom. 

io) Find the sum of the 10 numbers from 1 to 10 (i) by count-* 
ing from 1 forwards, (li) from 10 backwards, 


33. The sum of two or more numbers is the same m what^ 
•ever order we add them For example, 8 + 5 and 5 8 are 

each equil to 13 , aid 4 + 5+6, 5 + 4+6, and 6 + 5+4 
ace each equal to 15. 
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Exercise 15. — (Graphical) 

Show ^raphicallyt hy means of suitable lengths taken on 
squared or plain paper that (a) 4+7s=7+4, (i) 8 + 3 + 6 
a=i8 + 6 + 3=*6+3 + 8 = 3 + 6 + 8 


34 * Mental addition of amy two numhets of not more than 
three digits — 

Bmmples — Add tog(*ther (1) 25 and 72* 

(2) 137 and 22 
(3; 239 and 426. 


The me'atal process is as follows 


(1) 

25 4- 

70 = 95 ; 

2 s= 97 


Notk. — A fter some prac- 

95 + 

Ans 

tice the student should. 

(2) 

137 + 

20 = 157; 


from a mere look at the 

157 + 

2 = 159 

Avs, 

given numbers, simply say 

(8) 

239 + 400 = 639 : 


(1) 25; 95; 97. 

639 + 

20 = 669 ; 


i2) 1H7; 157 : 159. 


659 + 

6 = 665. 

Ans. 

(3) 239, 639; 659 ; 665. 


Exercise 16 — (Oral)*^ 

(а) Find the sum of (I) 72 + 109. (2) 32 + 72 + 49. (3) 128 + 
99. (4) 572 + 428. 

(б) In the following tables (called magte squares) add the 
numbers verticallyt 'horizonially, and /rcm corner to corner 

(1) (2) 


41 

34 

37 

46 

36 

47 

40 

35 

42 

33 

38 

45 

39 

44 

1 43 

32 


267 

268 

263 

262 

266 

270 

269 

264 

|265 


(c) Find the sum of the 10 numbers from 1 1 to 20 (1) by count** 
tng from 1 1 forwards. (2) from 2U backwards 

(d) Similarly find the sum of the fimumbers from 26 to 31 

(e) What number should be added to 350 to make 5CC to 473 
to make 700? 





SIMPLE ADDIIION. 


2a 


35. The following ie an example of written addition >— 


Example.— AM together 40329, 36164, 3005, 36154, and 
7343* 


Solution^ 

40329 

36154 

3005 

36154 

7343 


122985 Ans 


Wording 

7, 12, 16, 25 (set down 5 and carry 2). 

2 6» 11, 16, 18 (set down 8 and carry 1)* 

1 4, 5 6 9 (aet down 91 

7, 13, 16 22 (set down 2 and carry 2) 

2, 5 8 12 (set down 12) 

Notki, — The words within bracCeta are- 
not to be uttered. 


36. Proof of Addition.— iti every example iti addition, 
after getting the answer m the usual way, that is^by adding 
the columns upwards, add the columns again downwards. I£ 
the same answer is got as before, it may be supposed that 
the result is correct, since it is very unlikely that the same 
mistake would occur in the answers obtained in different 


ways. 

Notf — The student is warned against the habit of checking 
work in addition by adding the figures m the same order several 
times For. when figures are added several times in the same 
order, mistakes committed in the first instfince are likely to repeat 
themselves. 

Exercise 17 


{a) Add together the following groups of numbers and verify 
your answers : — 


1. 48693 

2. 9876 

3 45 

4 66666 

6907 

548 

678 

6777 

77234 

2123 

9003 

88888 

9988 

4567 

765 

9999 

37178 

89 

999 

32246 


5. 56361 + 4905 + 870 + 83 + 7648 + 184534. 


6 Five lakhs, fourteen thousand, four hundred and four , six 
crores, eight thousand ^nd eighteen , thirty-four thousand, six 
hundred and five, forty-five lakhs, nine hundred and eighty. 

(d) Find the sum of five numbers each equal to nine lakhs, nin© 
thousand and ninety-nine 
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37* jfiaJflmp/s.— Add the numbers 4305, 72486» 1067, 
44869, 636 without writing them in a column. 

Solution m 

6, 15, 22, 27, 32 l set down 2, and carry 3 , 

3, 6, 12, l8, 26 2o, set down 6, and carry 2. 

2. 7, 15. 15, 19, 22 , set down* 2. and carry 2 ; 

2, 6, 7, 9, 13 ; set down 3. and carry 1 , 

1, 5, 12t set down 12, 

NOTfC. — It would be helpful to the student to put a dot at the 
to'p of ^each Hgure as soon as it is taken up, When verifying, the 
xlots may be put at the bottom of the figures 

Exercise 1$, 

(A) Find the sum of the following numbers without writing 
them one under another : — 

U 467.806,1234,7054 (6 1234,456,7891. 

2. {a) 1009, 7054.325, 105, 7054, (6) 987. 6543, 2105. 234 

3, {a) 2457, 469, 7458. 12549. (b) 4038. 4608. 4806, 4680. 

(B) Add the following numbers V''rttcaUy and horizontally i — 



1 

2. 

3. 

4. 

5. 

6. 

4859 

84035 

235 

5556 

47774 

7 

23360 

932 

4386 

63328 

667 

8. 

7984 

62380 

739 

4994 

5480 

9. 

44075 

7724 

5528 

840 

735 

10 

6967 

888 

1736 

12588 

6372 


(C) Find the sum of all the numbers given below by first writing 
down the totals of the rows and then adding up these totals for 
the grand total. Check this grand total by writing down the totals 
of the columns and adding them up : — 







Total of rows 


123 

86 

90 

424 



89 

239 

120 

88 



600 

428 

79 

55 



46 

47 

204 

609 



121 

8 

745 

308 


Totals of columns 
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38 . Addition of the fractions i, h We shall 

now give some exercises and examples involring the addi- 
tion of the fractions 5, and |. 


Exercise 19# — (Graphical) 

1 Describe a square or a rectangle to denote the unit, divide 

it into 4 equal parts, and show that j “ "f") 

2 Describe two equal and contiguous squares or rectangles 
to represent twj units, divide each into 4 equal parts, and shew 


^ . 3 ,1 3,3. 

that 2-r4 = 1 4. 4+4- 




l4i= I?. 

4^ 2 4 


Exercise 20 — (Oral)* 


Write down a row of numbers (integers and fractions), thus 


2. -1-, 3, U, 


Add up the numheis beginning from the left Thus 21/2, 23/4, 

31/2. 4y4 &c 

Again add up the same numbers beginning from the right, 
Thus — 1. I1/2. H/2, 41/2, 5, &c. 


Bxaniples."“Find the value of (1) 3 ^ 4 - 2|, 

(2) 47f -h 39f 


The mental steps of the solution are aa follows : — 


(!) 3V3 + 2 = 5V2; 

51/2 + i = 61/4 Ans, 


(2) 473/4 + 30 = 77^ ; 
773/4+9 = 863/4 1 
863/4 + ®/l = 871/2 Ans. 


Note —After some practice the student must say no more than 

( 1 ) 8J, 5 i. 6i, ( 2 ) 47 f, 771 . 86f, 87 ^. 


Exercise 21 — [Oral] 

( a) Find the value of — 

4;| + 2. -f- 3. 4^. 

4* 7^ “j" 4” ^’4 ^ “f" 

7. 25| + 49i. 8. 17| + 79^. 9- 120i + 4 ^. 
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(&) In the following magic sQuares add! the numbers vertically^ 
horizontally, and from corner to corner : — 

(0 (2) 



8t 

5i 


2i 

5| 

4| 

u 

li ' 

3 


i 


6 


3^- 

5i 

5 

If 

1 

4 

4i’ 

2* 

1 

1 

2i 

6i 


12| 

1 

71 

• 2 

00 


20 

I If 

5 

I2J 

2i 

00 

174 

10 

16| 

15 

If 


Exercise 22* 

(a) Add together — 

h 121/3 2 353/4 3. 261/3 4 1506V3 5. 2076 

303/4 79X 163/4 7693/4 706i 

27i/i 1291/2 25X 70^/4 4654i 


(ft) Find the sum of four numbers each equal to ninety lakhs, 
seven thousand nine hundred and eleven and three-fourths. 


39* Addition of the fractions *1, *2, *3, etc, — We shall 
now give some exercises and examples involving the addition 
of •!, *2, *3, etc* up to *9 

Exercise 23 — (Graphical) 

1 « Describe a rectangle or a square^ to represent the unit, 
divide it into 10 equal parts and prove that 1 4- *3 « *4, *6 + “4 
« lU -5 + 2 - '7 

2« Describe two contiguous squares or rectangles to represent 
two units divide each into 10 equal parts, and Aow that 4 + 8 
« 1-2, ‘6 + 9 « 1*5. 1 2 +• 8 « 2 0. 


40. Eccample — Add together *7, "5, -6, *9, 

Solution 

(I) Beginning from the left we say 7 tenths^ 12 tenths, 
18 tenths, 27 tenths. 31 tenths, and set down 3 1 for the answen 
or we may say simply 7, 12, 18 27, 31 and set down 3' 1 for the 
answer. 

{2) Beginning from the right, we say 4, 13, 19, 24, 31, answer 
3 1. 
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Exercise 24— 

(if) Write down a row of tenths and add them up (i} beginning 
from the left, (n) beginning from the right 

^ (&) Write down a co^mn of tenths and add them up (i) begin** 
ning from the bottom, (ii) beginning from the top. 

41 . Add together 45 4, 88‘6, 230*7, 109'0, 

and 29*8. 

45*4 Wording 

22 q y ^ tenths, 15 tenths, 21 tenths, 25 tenths or 2 5 ; 

109 0 down *5 and carry 2 

29‘8 

2, 11 20, 28, 33 , set down 3 and carry 3, ^nd so* 

503*5 on to the end. 


Exercise 25 

{a) Add together the following groups of numbers: — 


248 

2. 18 8 

3 

123 8 

4 1537 

17 9 

20 9 


89 4 

68 7 

48 6 

13 7 


235 4 

344 5 

12 0 

46 5 


100 5 

544-3' 

49 9 

10 1 


77*7 

888 8 

88*6, 11-9. 

55-6, 43*8 22*0. 20 0 




6. Thirty five and seven-tenths, forty and five*tenths, seventy- 
one and one-tenth, forty-nine and two-tenths. 

(6) Find the sum of seven numbers of which three are each 
equal to 10*5 and/ow^ are each equal to 109 5. 


CHAPTER VIL 

SIMPLE SUBTRACTION. 

42. Subtraction is tbe process of flading how much is 
left when a smaller number is taken from a greater number. 
The number to be subtracted (called the suhtrahend) must 
be of the same kind as the number from which it is to be 
subtracted (called the mtnuend)- For example, we can 
subtract 4 from 9, or 4 f'upees from 9 or 4 yards 

from 9 yarde^ but we cannot subtract 4 ru;peeB frem 9 ynrds. 
The result of subtracting one nrmber from another u called 
the remaindert or the diflerence of the two numbers. 
Thus, when we subtract 4 from 9, 5 is the remainder. 
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43. simple Subtraction the subtraction of an 
abstract number from auotber as 5 from 9, or of a concrete 
number from another of the same kind and denomination as 
"5 rupees from 9 rupees. 

44*. The sign — (called minus) is the sign of subtraction. 
Thus, 9 — 4 means thafr4 is to be subtracted from 9; and 
9 — 4 = 5 means that the remainder after subtractingf 4 from 
9 is 5, and is read ‘ nine minus tour la equal to five.^ 

Note —The aigo* * - > 18 sometimes used as the sign of subtrac- 
tion. Thus 4' ,9— Smeans thatthedi^^rewce between 4 and 

9 is 5., 

Exercise 26 — {Graphical). 

1 Prov# graphically by taking suitable lengths on squared 
or plain paper, that 14 — 9=5, 18 — 7 — 3=8. 


45 » When three or more numbers are connected by the signs 
of addition and subtraction^ the result ivill be the same in what-- 
ever order the processes of addition and subtraction are per- 
formed M A 

For example. 16 — 7 — 5 and 16 — 5—7 are each equ^ to 4 J 
+6 and 9+6—4 are each equal to 11. Similarly 15--9 t 4— i — 15 
+4—3—9=15—9—3+4=4+15-9—3 and so on. 

Exercise 27 — {Graphical)* 

1, Draw on squared or plain paper a line AB 10 units long » 
produce It to C so that BC may be 5 units ; then cut oft from 
AC a length CD equal to 8 units hence shew that 10+5—8—7. 
Again take AB = 10 units , cut o£F from it BD =* 8 units , th®n 
produce AD to C so that DC = 5 units . hence show that 10— 8+5 
= 7 Now note that you have thus proved that 10 + 5 — o 

10—8+5. 

2. Similarly show that 12 — 4 + 6 = 12 +6 — 4# 15 — 8 —3 
= 15-3-8. 17-4-8+5= 17-8+5-4 

Exercise 28 — {Oral)^ 

(a) Write down a row of ten or twelve figures thus 

7. 2 1.5 9. 6. 7. 9 1. 1. 6,;2, 

and subtract these figures in succession from any rjumber greator 
than 100, (1) beginning from the right ( 2 ) beginning from the 

Tbus, taking 120, say 118, 112, 111, llO 101, &c- 
(2)113, 111 110. 105. 

(&) From any number greater than 55. subtract in succession 
4he first 10 numbers commencing first with 1, and then with lU. 
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46 . Mental SultracUon of numbers of two or tMee digits. 

Example — Subtract (1) 37 from 70, (2) 67 from 175. 
(3) 189 from 351. 


Menial process — 

(1) 70-^30 = 40, 

40 — 1 ^ 33 Ans. 

(2) 175-60=115, 

115— 7 -.105 Ans 

(3) 351-100- 251: 
251-80=171; 

171— 9^x62 ^ns» 


No'j E — After some practice, 
the student should, from a mere 
look at the given numhersy 
simply say^ — 

(1) 70 40, 33 

(2) 175.115,105 

(3) 351,251 . 171,752 


Exercise 29.— (OraZ) 
(a) Find value of — 


1. 80—46 2. 200-74 3. 210—83. 

4 350—155. 5 406—269 6. 354—175 


(h) From any number greater than 150, subtract m succession 
the numbers in each row and each column of magic square (1) in 
Exercise 16 on page 23. 

(c) From any number greater than 900 subtract in saccessirn 
the numbers m each row and each column in magic square (2) in 
Exercise 16 on page 23 

(d) From any number greater than 5C0 subtract in succession 
the numbers from 10 to 20, from 15 to 25, and so on. 

1* At the Census of 1911 the total population of India was 
315 millions of which 161 millions were males. Find the female 
population and the excess of the male population over the female 
population 

2. The length of the earth's equator is 25 thousand miles, and 
the distance of the moon from the earth is 240 thousand miles. 
What IB the difference between these two distances ? 


47 . Written svdtracUon msy be done ly thee methods — 
(1) method ot deccmposihcn (commonly called method 
of borrowing) n (2) metjbod of egual addition. (3) method of 
complementary addition. 

We shall here do a eum by the first two methods^ 
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Example ^ — Sub&ract 296035 irom 420604. 

(U Solution by the method of decomposition. 

42Q604 14-3, 9 . 9-^3, 6 ; 5—0 5 ; 10-6, 4 ; 

296035 11—9,2 , 3—2, 1, 

iS4569| 

(2} Solution by the method of equal addition, 

420604 1 4-S, 9 ; 10—4, 6 ; 6-1, 5 ; 10—6. 4 ; li— 10, 2 ; 

296035 4^3^ 1. 

124569 

Explanation of method (2) —Since 5 cannot be taken from 4, 
we add 10 to 4 which makes 14 , and 5 taken from 14 leaves 9. 
Now setting down 9 weadd^l e , 1 ten to 3 tens) which makes 4, 
But since 4 cannot be taken from 0, we add 10 to 0 which makes 
10. Then 4 taken from iO leaves 6 which is set down Proceed- 
ing in this way. we get 124569 for the difiference of the two 
numbers. 

48* Proof of Suhtraohon — To prove subtraction add 
the remainder to the smaller number ; if the result is the 
same as the larger number, the answer is right. 

Exercise 30* 

(a) - Perform the following subtractions by methods and 
verify your answers — 

I 683125 2 290600 8 444444 4. 502030 

492816 179605 55555 76567 

(b) From one crore forty thousand four hundred and six take 
away ninety lakhs nine hundred and ninety. 

(c) Find the value of — 

1. 10085—9999. 2. 2633< .18785 

3. 5555' .112344. 4. 54322^ .100000. 

(d) Find the difference between — 

1 4589 and 10254. 2. 200001 and 16666. 

{e) Mount Everest in India is the highest peak in'^the world 
and is 29,012 feet high How much higher is it than Mount 
Blanc, the highest peak in Europe, which is 15 732 feet high ? 

*(/') Find the value of — 

1. 22000-1450—2765. 2* 12000 -8888-1234. 

3 . 7545 +4051-9Ds6. 4. 10000-4444+5055. 

5 9555-3888 -1667— 2223 
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49. Suhtraotion of the fraotiovs 1/4, 1/2, 3/4 — We "shall 
now give some examples aad exercises involving .fche snb- 
tract^'‘n of the ii actions 1/4, 1/2, 3/4, 

Exercise 31 — {Graphical) ' 

I Describe a r*ectangle or a square to represent the* uniC 
dimde It into /ow?- equal parts, end show- that 1/2— l/4 = l/4 3/4 
--l/2-=l/4. 3/4-*l/4 = l/2 l-l/2=:l/2, r-l/4=3/4, 1 -3/4=l/4. 

2. Describe two equal contiguous squares or rectangles to re- 
present two units, divide each into 4 equal parts, and prove that 
li-1/2^3/4, li— 3/4-3/4 2— l/2 = li 2~3/4=:li. 

'Exercise 32— (Om?). 

Write down a row of numbers (integeis and fractions) thus — 
1/2, 2t 1/4 1/2 3/4, 1 1/2, 1/4, 3,3/4, and subtract the nu^nbers 
in order from any number of two digits, {!) beginninif from the 
right, ^2) beginning from the left. 

Thus taking tbe number 10. say 

(1) 10.9i/ 4. 61/4. 6. 51/2. 41/2. &c. 

^2) 10. 9^2, 71 / 2 , 71/4 63/4 6 &c. 


50. Examples — Subtract (1) from 15, (2) 2| from 
^2, (3) 85^. 

The mental process is as follows : — 


(1) 15 — 8«-7, 

7— Ans. 

( 2 ) 4i - 2 = 25 , 

24 — i = li. Ans. 

(3) 85J-20 = 65i. 

65i — 7 - 53i. 

58i - 4 = 57i Ans. 


Note ; — After some practice 
the student should, from a mere 
look at the given numbers 
simply aay — 

(1) I5,7,6i. 

(2) 44.24;/i 

(3) a5i,654;58i , 57i 


Exercise 35, — {Oral)* 

(a) Find the value of— 

1. 15 - 94 . 2. 14 3 5-li. 4 10-31. 

5 54 6 . 64 -2J. 7. 124-94. 8. 154-24. 

9. 23J-16i. 10, lai— 85f. 11 135 — ,864 12. 100 — 564. 

{6) From any number greater than 20 subtract m succession 
the numbers in such column and row of the magic square (1) in 
j^er else 2 1 at page 26 . 

(e) From any number greater than 30. subtract in succession 
the numbers in each row and each column of magic square (2) in 
Exercise 21 at page 26. 
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Exercise 34* 

Pcifoint the following subtreicticns and verify your answers .• 


1508i 

2, 1050J 

3 20508 

4. 16144 

886i 

643i 

17011 

765f 

1211 

6. 10091 

7 86901 

8. 1000 

76i 

£09i 

40944 

7644 


51* Subtraction of tentlis-— We gire below exerciser 
and examples in the bubtrdction of the fractions •!, *2, ’S, 
etc. 

Exercise ZB^{Graph%cal) 

1. *D6S#ribe a rectangle or a square, and taking it to re- 
present the unit, divide it into 10 equal paits, and prove that 

*9 _ *4 -5, ‘5 ‘3 = ‘2. 1 0 — 4 - 6. 

2, Describe two equal and contiguous rectangles or squares 

to teptceent iwo units Sivida each fectangle ot square into 10 
equal parts, and show that 15— 6=; 9. 18^ — 2 — 5 

15,2--* 13- 7* 

Exercise 36 --(Oral) 

Find the value of 

1. 9- *4. 2, rs- 6, 3. 10-7 4 *8-25 

5. -8+ 4- *6 6 45- 26 + 1 1. 7 5 — 2*4 - 1*6 

Exercise 37. 

{a) Perform the following subtractions and verify your 
answers 

1. 24 8 2. 125-4 3 248 0 4 1000 6 

15*3 72 6 144 7 987 8 

5. 454 3' .2080 6 200- 175 9, 7. 108 5 — 45*9 

<6) Find the value of : — 

1. 48 5 - 4-8 + 61 8. 2. 1000 — 125 5 — 720 6 

(c) From one hundred subtract fifty and seven t^ths and 
from the remainder take away fifteen and six-tenths 

(d) From 1000 subtract 215*4 three timesi 

Exercise 38 

1. Subtract the largest number of I digits from the smallest 
number of 6 digits. 
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2 From the largest numher of 5 digits begmnmg with 6 and 
ending with 5, take away the sjnallest number of 3 dibits begin** 
ning with 6 and ending with 3 

3. From the least number of 1 digits subtract the sum of the 
six numbers of 4 digits that can be formed with the figures 3* % 
2 , 2 

4 What IS the difference between tha local values of 83 and 
54 in the number 2830546 ? 


CHAPTER VIII. 

MEAbURlNG WITH THE TAPE * 

52. Measurement correct to a foot —if cli8tanc& 

between two points be found by mea^ur ament to consist of 
a whole number of feet together wiih a fraction of a foot, 
the fraction is often left out if it is less than 1/2 and taken 
as I if it 5s eyacily 1/2 or more than 1/2. Por example^ 
74|: ft., 74| ft. and 74 1 It. are taken respectively as 74 ft.^ 
75 ft., and 75 ft. In these eases ihe measurement is said to 
be expressed correct to a foot. 

No I'M 1 . — For measuring with the tape lengths greater than, 
say, 3 or 4 feet, two persons are required. 

Note 2. — In measuring with the tape, the outer edge of its ring 
may be placed at one end of the distance to be measured or the 
mark 1 (Indicating a length of 1 ft ) m the latter case 1 foot is to 
be deducted from the length denoted by the mark at the other 
end of the distance measured 

Note 3 — If the distance to ha measured be longer than the 
length of the tape, a string of sufficient length mey be tightly 
stretched between the ends of this distance and the string then 
measured in parts and the total length found out from these 
measurem ents 

* To the Teacher — Measuring tapes are available m three 
lengths naifiely 25 feet, 50 feet and lOO ft , and two or three of 
each of these kinds may be provided for the class Each of 
the pupils may also be asked to provide himself with some 
suitable length of ordinary tape and divide it into foot lengths by 
placing the foot-marks on slips of paper pasted on the tape at the 
proper places. In this Jr actions of a foot may be judged by 

the eye, as to whether they are less than, or equal to. or greater 
than 1/2, 

3 
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Exercise S9 — {Practical). 

1. WitS the measuring tape measure each of the following in 
feet and inches. Let the measurement be correct to 1 foot or I 
inch as the case may be: — 

(a) The lengths breadth and diagonal (t distance from corner 
'to corner) of the floor of a room, a tennis or badminton court, a 
black-board, a bench, a table, etc, 

(h) The length of the shadow thrown by a post fixed m the 
ground at diflerent hours of the day , a log of wood lying on the 
ground , a wall, your own shadow at different hours of the day, the 
circumference * of the curb of a circular well, of a tub at top and 
bottoijii of a cask at the middle and at the ends, of a round table 
etc 

2 JBstimate the length and breadth of a hall, a table, etc,, and 
check youf estimate by measuring with the tape 


53. Measuring with the Tailor’s Tapet.— Some 

small medsa(<:imem6 may be conveniently macle with the 
Tailor^ s Tape^ which is 5 feet or 60 inches long. 

Exercise ^Q^{P radical)* 

Find, by measuring with th Tailor* a tape-^ 

1. The height of a chair, a stool, a box, et cetera. 

2. The length, breadth, and diagonal of a sheet of card-hoard, 
-an exercise-book y a sheet of foolscap paper, an atlas, a slate, etc. 

3. The circumference of a bucket at the top and at the bottom. 

4 The length of an umbrella, a walking stick, etc. 

5 The chest, neck, head, etc of two or three boys, 


CHAPTER IX 

SlMPLt MULTIPLICATION- 

54* Multiplication is a short meishod of findio^ tha 
sum of a nuaibwr repeated or added to %tself any number of 
timf^s. Th© number that is to he j^epeated is cnWeA the 

^ These may be first measured with a string and the string then 
measured with the tape 

t The class may well be provided with half-a-dozen tailor ^s 
tapes, and each pupil may be asked *-0 provide himself with one. 
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nmltiplicandi the QUoab^r thdt denotes how many times 
the multiphcand is to bw repeated is called the multiplier, 
and the sum thus found is called the product tne two 
numbers, 

^ Explanation — Suppose we write down the numheir S four 
times and find by actual addition that Jfche sum is 20 K we 
recnemher the result of this addition, and say at once that 4 fives 
added together make 20, or briefly 4 times 5 is 20, we are said to 
multif>ly 5 by A In this case 5 is the multipliaand^ 4 the 
multtplier» and 20 their product, 

55. The sign X (which is read into or multiplied by} 
is the sign of multiplication. 

Thus 5X4 means that 5 is to be multiplied by 4 , find 5X4 
= 2J (which is read * five into four is equal to twenty ‘) means 
that the product of 5 multiplied by 4 is equal to 20 Again 
2X3X4 means that 2 is to be multipUed by 3 and the result 
by 4 

Exercise 41 — {Graphical) 

I Draw on squared or plain paper a rectangle containing 3 
rows of 5 small squares each, and prove by counting these squares 
that 5 X 3 (i e , 3 times 5) = 15. 

2. Draw two contiguous rectangles each containing 4 rows of 
3 squares each, and show by counting the squares that 4X3X2 
== 24, 

3, Prove that 4 X 6 24. 5 X 5 = 25, 3 X 3 X 2 13, 

2 X 5 X 3 = 30, 


56. Multiplication Table —it may be noted that the 

Multiplication Table which lue student is nresumed to have 
already iearat by heart up to 16 times 16 has been construct- 
ed by actual addition. 

Noth* — S ince the sum of any number of ciphers is cipher, the 
product ort) by any number is 0. 

57* When tue quantity te be multiplied [i.e , repeatedly 
added j is a simple quantity like Rs 5, or 5, the multiplioa- 
fcioa 18 c'Uled simple multiplication, and when it is a 
compound quaoaty uke Rs. 5 4 j as or 2 feet 3 inches, it is 
compound multiplication We shall m this chapter deal 
only with simple multiplication* 
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58* Continued Multiplication. — The multiplication of 

3 or more uumbers le calkd their continued multipUca* 
tion and the product is called their continued product* 

foi** example, the conUnued product of 2 x 3 X 4 is 24, 
the continued product ot2x2x4x5is 80. 

59* It 18 evident that the muUijdicand^ i the number 
to be repeatedly added, may be any number, or 

concrete : but the muUiplier^ which denotes only the number 
of times the mmtiplicaiid is to be repeated, must necessarily 
be 2 ii^*ahsiract number, since it would be absurd, for example, 
to spgak of h rupees multiplied by 4 rupees 

It is also clear that the multiplicand and the product 
must be loth abstract quantities, or loth concrrte quantities 
of the same kind. Thus 5 multiplied by 4 gives 20, while 
5 rupees multipiled by 4 gives iO rupees. 

60. Order of Multiplication.— From the multiplication 
table we hud that 8 X 4 s=32 and 4x8 = 32; 3x2x5-30, 
2x5x3s='30 ; and so on. JFrom these examples we may 
inter that the product of two or more r umbers is the tame m 
ujJiaUvef order they ate multiplied. 

Exercise 42 — [Graphical). 

1 . Show graphically that 5 X 4 = 4 X "5 by describing n 
rectangle whose length is 5 times and breadth 4 times a small 
length, dividing it into 20 equal squares and considering these 
squares first as 4 rows of 5 squares each and then as 5 columns of 

4 squares each. 

2, prove likewise that 3X4 = 4X3, 6X4es4X6. 

3- Describe 4 contiguous rect&ngles 3 units of length long* and 
2 units of length broad, and divide each rectangle into 6 equal 
squares The large rectangle will denote the product oW X 2 X 4 
or 2 X 3 X 4. Again consider the large rectangle as 2 rectangles 
of 12 squares each, (I 4 X 3 or 3 X 4 squares), then the whole 
xectangle will denote 4X3X2 or 3X4X2. Hence show that 

3X2X4=2X3X4=4X3X2-SX4X2 

4. Prove likewise that 2X5X3=5>{2X3=5X3X2-:3X5X2. 
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61* Factors* — Wtiea se^dral numbers are umltiplied 
tiogether, each ot them is called a factor of the product. 

Thus, since 3 X 5 =: 15, 3 aud 5 are the factors of 15 ; 
similarly 2, 3 and 5, or 15 and 2, or 10 and 3, or 5 and 15 
are the factors or 30. 

Exercise 43 — (Oral). 

!• Divide the following nucnbers into any two factors 
15, 25 . 49, 48 . 35; 77 , 65 . 91 ; 64 : 63. 

2. Divide the following numbers into any three factors:*^ 
30,36,72,54.48, 108,64. m. 


62* The learner, who knows the multiplioation table 
thoroaghly well, can multiply any two numbers together by 
the application of the following principles ; — 

(1) IVe multiply by the whole of a number^ when we 
multiply successively by its factor s» 

For example, 5 X 12 = 60 . and 5X3X4 = 15X4 = 6o. 
Thus 5X 12 = 5X3X4, which can be proved graphically by 
taking a rectangle containing 12 columns of 5 squares each and 
dividing it into 4 rectangles containing 3 columns of 5 squares 
each. 

Exercise^^tow^ graphically that 3X 16 = 3X4X4. 4X 15 
=4X5X3 

(2) We multiply one number by another, vrhen we multiply 
each of the parts of the former by each of the parts of the 
latter and add the several partval products together for the 
entire product 

For example, we multiply 25 by 7, when we multiply 5 and 
20 separately by 7 and add these two products , we multiply 25 
by i7, when we multiply 10 and 5 first by 30 and then by 7 and 
add these four products together* 

Exercise 1 — Prove graphically that 25 X7 = 20 X 7 + 5X 7, 
by taking a rectangle 25 units m length and 7 units in breadth 
and dividing it into two rectangles 20 units by 7 units and 8 units 
by 7 units 

Exercise 2.— Prove graphically that 25 by 37 = 20 X30 + 20 
X 7 + 30 X 5 + 7 X 5, by drawing a rectangle 25 units by 
37 units and dividing it into 4 suitable rectangles. 
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(3) We mulU^ly a number by 10. 100. 1000, etc by affixing 
to HI. 2/3, etc ciphers respectively n 

Explanation. follows fiom the principle of our notation 
CArt •7) that to place a cipher to the right of a number has the 
effect of multiplying it by 10, because each figure, being removed 
one place to the left demotes 10 times as much as before In the 
same way by affixing 2 ciphers to a number we multiply it by 
ICO, by affixing 3 ciphers we muliply it by 1000, and so on 

63 * The following results are deducible frem the princi- 
ples stated m the previous Article : — 

(1) SX10CO«8000 (2) 200X16=^3200, (3) 5000X6=30000; 

(4^2(JX3CI=600, (5)^000X200=1600000, (6) 500X1200* 6CCC0. 

Exercise 44 

Write down the following products * 

1. 1000 X 9. 2. 3000X 15. 3 400X16, 4 300 X 4a 

5 200X500. 6. 1200 X 1200 7 800X 160. 8 500X14. 


64 . The following are examples of multiplication by the 
numbers 2 to 16 and by the same numbers followed by ono 
or more zeros ; — 


(1) 

(2) 

(3) 

(4) 

2468 

1206 

0 

245| 

148 

0 

9 

15 


70 

13 

00 

22212 

18080 

0 

"mso 

1924 

000 


Exerciae 45. 




(A) Perform the following multiplications’ — 

1. 3285 X 12, 2 1086 X 16 3 3320X^00 4. 12d"500 X 800, 

(B) Find the following pioduct. by multiplying by the f.ctoia 
of the muhiphet 

1. 123456789 X 54. 2 98765439.1 X 45 3. 251 X 144. 

4 3C800 X72 . 5. 7125 X 6400 6. 94500 X 1760. 
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65. 

. To muh iply (i) 

4237 by 368, (2) 

1326 ; 

(1) 

Since 4237 X 300 = 

1271100 

(1) 


4237 X 60 = 

254220 

(2) 


end 4237 X 8 = 

33896 

(3) 


Th^ entile product ia equal to the sum of the three partial 
products (1), (2), and (3). 

And since the order in which the figures of the multiplier are 
taken is indifferent, we may exhibit the partial products in the 
following two ways omitting the zeros at the end of the partial 
products by 3 and 6 care being taken that the first (righf-hand) 
figure of each partial product is set down under that figure of 
the multiplier by which it is produced. 


(1) Method {A) 


Method (B) 


Method (A) again. 


4237 
_ 368 
12711 
25422 
33896 
1559216 


4237 

368 

33896 

25422 

12711 

1559216 


4 2137 
3l68 


27 

:5’ 

3 


1151519^2 l!6l 


(2) Method (A) Method (B) 


Method (A) again* 


1325 

1325 1 


II3|2 5 

408 

408 1 


(4l0 8 

5300 

10600 

5! 

10{( 

) ( 

1C600 

5300 

1 

1 ( 

50|0 

540600 

540600 

5' 

10^ 

500 


the Teacher. — (1) The student must be made to see that 
It IS often desirable to set down a multiplication sum well to the 
right^^haty^ side of the paper, slates oz black-board (and a division 
sum well to the left hand side). 

(2) Method (A) given above is rather difhcult as it requires 
great care in writing down the figures of each partial product in 
their proper places But as this method is useful in abbreviated 
multiplicalion of integers and decimals, the student must be 
encouraged to learn this method, drawing lines, if necessary, as 
shown in the 3rd column of each solution U\l he can dispense with 
them 
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66--(4. . Short Maltiplication — Smoe maltiplioatioa 
by a numbHr not i^reater tnan 16 reqaires only one line of 
multiplication, this kind of multiplication may be called 
sJ^OTt multiplication. 

%^-B, Long Multiplication — Malbiplicatioa by a 
number greater chm 16 is called long multiplication^ siuce it 
requires several liaes of multi plication. 

Exercise 46. 

Perlorm the following multiplication by method (A) of Art 65. 

(A) n. 448 X 212 . 2. 705 X 127. 3 666 X 455 

4 324 X 324 . 5 481 X 481. 6 455 X 436- 

(B) 1. 364 X 108 2 620 X 208 3. 740 X 305 

4. 909 X 909 5 237 X 2008 6 4008 X 1006 

7. 1025 X 4002 8. 440 X 440 9 7505 X 7505. 

(Q 1. 2400 X 4200 2.1400 X 81000. 3 2030 X 23000. 

4. 3450 X 3450 5. 4500 X 4300 6. 80200 X 80200 

Exercise 47. 

Find the continued products of; — 

1. 25 X 72 X 302 . 2 750 X 50 X 25000. 

3 45 X 300 X 105000. 4 480 X 700 X 25000. 

5, 161 X 161 X 161 6 203 X 203 X 203. 

Exercise 48 

Find the following products by short multipliuation and by 
long multiplication, and compare tbe two answers,— 

1, 345 X 21 2. 7028 X 45. 3 2356 X 108. 4. 6504 X -121. 

67. Il> IB o£ the utmost importance that the student 
should be able to test the correctness of results in 
maltiplication. 

The simplest way of testing the accuracy of work in 
multiplication IS the method known as "easting out /^e 
nines ” 
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68- Casting out nines* — To cast out nines from a 
number, we add ap ics digits, omitting the nines and sub» 
tracting y whenever the sum exceeds 8. 

JFor example, taking the number 798532, we have 7 + 65^ 
13, 13 — 9 = 4, 4+5=9, 9 — 9:= 0, 0 + 3 = 3, 3 + 2 
= 5 , so that 5 IS the result ot casting the nines out of 
796532. 

Noth — To cast out nines from a number, we may add up the 
digits of the number omitting the nines, then add up the digits of 
the sura, and proceed m this way until a single figure is obtained. 
The process m the case of the above number 7965532 will be 7, 
13. Id. 21, 23 , 2 5 * so that 5 will be the result required, - 

Exercise 49 -—{Oral) 

Cast out nines from the following numbers- — 

1. 234D95. 2 . 4569876 3. 4 U00232 4 6908452. 

5.5670420 6. 8888871. 7.70701117 8 300101104. 


69 Proof of MaltipUcation. — te^t the correctness 
of a result m multislication, cist out the nines from the 
multiplicand and the multiplier ; multiply the two results 
thus obtained and cast out nines from this product ; if 
this last result is the same as the result of casting 
out nines from the answer to be verified, the answer 
is most probably correct ; otherwise it is certainly wrong. 

Example. — Multiply 8365 hy 124. 

8385 
_J124 
33460 
100 i80 

1037240 Ans. 

Explanation — Casting out ninaa from th« multiplicand, w» got 4. 
Casting out nines from the multiplier, we get 7,* 

The product of 4 and 7 = 28. 

Again casting out nines from 28 we get 1. 

Now casting out nines from the answer, we get also 1. 

Hence the answer is most probably right. 


Muitd X Multr. 
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Exercise 50 

Find the following products by the method A of Art 65 and 
yeiify your answers by casting out nines . — 

(A>i. 185X33 . 2. 409X57 3 945 X94 . 4. 679X59. 

5. 18521X27, 6. 1^3451789X45 7 987654321X54. 

(8) 1.3245 X 3031. 2 1005 X 5001 3 , 4041 X4401. 

4. 4321 X 1234 5 3041 X3C41 6 42010 X 42010. 

70. To verify the cootmued product of three or more 
QUmhers, we have to multiply together the results of casting 
out from these numbets and eXi>mine whether the 

result of casting out nines from this product agrees with the 
result of casting out nines from the product to be verified. 

Exercise 51. 

Verify the following results — 

1. 236 X 124 X 78 = 2282592. 2, 345X48X177-2931120. 

3. 225 X 413 X 705 ■= 65512125. 4 28X37 X71X29-- 2133124. 


71. The following are examples of the oral mul* 
tiplication of small numbers : — 

Example (1) Find the value of 234 x 4, 

Mental Steps 

Indian Method 
200 X 4 800 

30 X 4 120 

920 

4X4- 16 

936 Anst 
Exercise 52.— 

A. Find orally by two methods the following products and 
Torify them by casting out nines ** 

I. 87 X 4. 2. 125 X 5. 3. 508 X 11 - 4. 184 X 7, 

5. 75 X 36. 6. 40 X 64, 7. 205 X 50. 8. 345 X 60., 


UngHsh Method. 

234 

4 

936 Ans* 
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B. Find the continued products of ; — 

I.2X3X4X5X6 2 3 X4X5X6X7- 3. 4X5X6X7X8. 
4. 3 X 5X7X9. 5 2X4X6X8X10. 6 4X7X5X11. 


Example (2), Find the value of 35 x 23. 

Mental sief>s. 

1 20 X 5 = 100 


30 X 20 = 600 
30 X 3 « 90 


790 

3 X 5 « 15 


805 Ans. 


Exercise 53 — (Oral) 

Find the following products and verify them by casting out 
nines — 

1 25 X 23. 2 34 X 21 3 17 X 25. 4.21 X 42. 

5. 3 X8X27 6 12X3X24 7. 7X7 X 18 8, 6 X4X 35 


Example (3). Find the value of 25 x 25 X 40 X 80. 
Solution 

25 X 4 = 100 , 25 X 8 = 200; the answer is 2000000, affixing 
ICO X 200 = 20000 ; to 20000 the two ciphers in 
40 and 80 

Exeroiss 54. — (Oral) 

Find the following continued products; — 

1. 20 X 60 X 120 5. 20 X 30 X 40 X 50 X 60 

2. 15X 150 X 40. 6.110 x 100 X 60 X 50 X 40 

3 600 X 600 X 600 7 5 X 50 X 500 X 40 X 40 

4. 40 X 40 X 40 X 400 8 25 X 250 X 40 X 400 

72* Square and Cube-— The product of a number 
multiplied by itsell once is called the square of the number ; 
and the product of a number multiplied by itself twice is 
called the cube of the number. 

For example, since 5 X 5 25. 25 is the square of 5; and since 

5 X 5 X 5= 125, 125 is thecMde of 
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73* Power- — The {)roduct of a number multiplied by 
itself any' number of times is called a power of that number. 
Thus, 4 is called the second power of 2 ; 8 is called the third 
power. bt 2; 16 the fourth power of 2 ; 32 the fifth power of 
2 ; and so on. 


74. Examples. — Find (l) the square of 24, (2) the cube 
of 7, and (3) the 4th power of 6. 


H) :J4X24 
20 X 20^0 

20X 4 = JBO 
480 

'20 X 4=80 
560 

4X 4= 16 
576 


(2) 7 X7X7 

7X7=49 
49X 7 

40X7=280 

9X7^ 

343 


(3) 5X5X5X5 
5X5= 25 


25X5 

20X5=100 

5X5 

125 


125X5 

100 X 5 = 500 
20 X 5 = 100 
550 

5 X 5 - 25 
625 


Exercise 55. — 

(a) Name the square of the numbers 1 to 16 inclusive, 

(h) Find the squares of 25 and 21 and remember them, 

(c) Find the squares of — 

1. 18. 2. 22, 3 23. 4 19 5. 17, 6. 33. 

7. 35. 8 43. 9. 52 10. 28. 11. 47. 12. 64. 

(d) Find the cubes of the numbers 1 to 10 inclusive. 

(e) Find the 4th Powers of the numbers I to 5 inclusive. 

(/) Find the 5th powers of the numbers 1 to 5 inclusive. 

(g) Find the 4th, 5th, 6th powers of 10, 
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Exercise 56. 

{Answers to be verified by casting out nines ) 

(а) Find the squares of — 

1. 145. 2 128 3 250. 4, 10400. 

(б) Find the cubes of — 

1. 25. 2. 102. 3. 220. 4 41* 5. 62. 

» 

75. Multiplication of the fractions i, i, i, 

(1 ) By repeated addition 
we can find the products of 
each of the fractions j, -I, and 
5 by the numbers 2 to 10. 

JPor example, f X 3 «« | t f 
+ 1=2^, which can be shown 
graphically as in the margin- 

(2) By multiplying by 10, the product of these fi ac- 

tions by the nnmbera 2 to 10, we can find theirfproducts by 
20, 30, up to 100. 

For example, since J X 7 = If, j X 70 = If X 10 as 
1 X 10 + i X 10 = 10 + 7f « 17|. 

(3) By multiplying by 10, the products of these fractions 

by the numbers 20, 30 up to 100, we can find their 

products by 200, 300 .up to 1000. 

For ex^ple, since f X 70 = 17f, f x 700 =* 17 J X 10 
= 17 X 10 + I X 10 = 170 + 5 = 175. 

The mnliiplicaiion table given on the next page which 
has been obtained in the inanner explained above is of much 
practical use, and the student is therefore strongly recom- 
mended to commit it to memory. 
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Mill tipH cation Table of the Fractions J, i. i * 

(To he leayni through the med%ufn of the student^ s vetnaCulaf* ) 


1 

i 

i 

4 

10 

i 

2i 

100 

i 25 

2, 

)9 

i 

20 

33 

5 

200 

„ 50 

3 


i 

30 

33 

74 

300 

„ 75 

4 

>> 

i 

40 

3 

10 

400 

„ 100 

5 

i) 

li 

50 

33 

124 

500 

„ 125 

6 

>» 

li 

60 

33 

15 

600 

„ 150 

7 

1 T 

If 

70 

33 

174 

700 

„ 175 

3 


2 

80 

)3 

20 

800 

„ 200 

9 


2i 

90 

33 

224 

900 

„ 225 

10 

s? 

2i 

I 100 

33 

25 

1000 

„ 250 

1 

4 

i 

10 


5 

100 4 

60 

2 


1 

20 

33 

10 

200 „ 

100 

3 

>> 


30 

33 

15 

300 

150 

4 


2 

40 

33 

20 

400 „ 

200 

5 


2i 

50 

33 

25 

500 „ 

250 

6 

J) 

3 

60 

33 

30 1 

600 „ 

300 

7 

!« 

8i 

70 

33 

35 1 

700 „ 

350 

8 

» 

4 

80 

33 

40 

800 „ 

400 

9 

i) 


90 

33 

45 

900 „ 

450 

10 

)9 

" 1 

100 

33 

50 

1000 „ 

500 

1 

i 

J 

10 

3 

4 

74 

100 1 

75 

2 


H 

20 

33 

15 

200 „ 

150 

3 


21 

30 

33 

224 

300 „ 

225 

4 

>) 

8 

40 

33 

30 

400 „ 

300 

5 


3| 

50 

33 

374 

500 „ 

875 

6 

3 ) 

M 

60 

33 

45 

600 

450 

7 

33 

5i 

70 

33 

524 

700 „ 

525 

8 

33 

6 

80 

33 

60 

800 „ 

600 

9 

3 } 

6i 

90 

33 

674 

900 „ 

675 

10 

3 ) 

H 

100 

33 

75 

1000 „ 

750 


* The above table ia to be read tbiia-— Once 1/4 is 1/4. 
10 times 1/4 is 2i, 100 times 1/4 is 25; and so on. 
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Exercise 57— '{Graphical), 

(a) Let the pupils question one another on the above multi- 
phcation table* 

{h) Let the pupils prove graphically that — 

1. ix7=li, 2. ix9=:4i. 3. fx8=6. 

4 |xi0 = 5 0. ix5 = 8| 6, fx9=2J. 


76* We add a few examples in the mental maltiplication 
•of the fractions | by any number of two or three 
digits. 

Example — (1) fx35, (2) 3|x300j (3) 

Solution. 


(1) 30 times 1/4 7V*i 

5 times 1/4, Ij 

8 | AnSn 

(2) 300 times 3, 900 

300 times l/4c 75 

9757 Ans, 


(3) lOO times I, 75 
30 times §, 221/3 
971/2 

5 times i. 3^ 

10 li A«s* 


Exercise 58— *(Ora/) • 


Find the following products : — 

1. 1/4X47 2. 3/4X62, 3 3/4X350 4 31/4X70* 

5. 3/4X 255 6. 23/4X800 7. 1/4X705* 8, 51/4X300. 


77. To prove graphically that (|)’ 



Fig 6 


Now (1)^ means |x|, M., | of half a unit. 

Let us take a square A BOD to represent 
the unit, and divide it into 4 equal parts* 
Then AEFD represents | of a unit, and 
AEKG represents | of this half, or f of a 
umt H^-^nce we see that 


^ To the Teacher — Sixh^e such products as 1/4 X 137, 1/2 x 259 
can be easily found by dividing 137 by 4 and 259 by 2, this 
method is chiefly useful in finding the product of 3/4 by a whole 
number 
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78. To find the square of 4^- — 


4 Hmes 4 = 16 
4 times J = 2 

18 


Mental Steps, 

4 times 1/2 2 

1/2 time 1/2 — 1/4 

20^4, Ans, 



Fig. 7. 


This may be prov- 
ed graphically by 
describing a square 
4^ units in length 
and dividing it into 
squares, half- 
squares and 
quarter-squares as 
in the marginal 
figure wciA Counting 
them. 

Note —It will be 
seen that the entire 
figure ALMN in-- 
eluding the portions 
enclosed by dotted 
lines represents 3 


Exercise 59. — {Graphical)-. 
Prove graphically, by counting squares. 


; (30^=121 , (5|)2:^30i. 


Exercise 60 — {Oral). 

Find, as in the example under Art 78, the 
lowing numbers ; — 

lit 2i, 3^, 5|, 6|, 8i, 9|, 10|, 


squares the fol- 


79* The following is an examp^^ of the written multi* 
plication of a mixed number containing one of the fractions,. 

I. i I- 
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JSvample , — Maltioly 248f by 7. 


Soluiicn, 

248V4 

7 


17373/4 AfiSi 


Explanation. 

1/4 X 7 = 13/4 , set dovrn 3/4 ; ca?fy 1 * 
8 X 7 ==• 56 , 56 and I = 57 ; set down" 
7 and cany 5 * And so on.-^ 


Exercise Si- 

Find the value of— 

1* 2. 10-6fx5, S. i20| X 4. 

4 . 2100^x7. f). 888|xl0. 6. essj x[8. 

80 . Multiplication of the fractions ‘1, '2, etc., up to 9- 

Example I.— Find the value of ’B’X 4. 


Solution 

By addition we find that + 64- 6 2 4, 

Therefore ‘6 V 4=2‘4 Ans 

JBxampl^ 2 -^Find the value of *4 v 10. 

SoluHon 

4 X 10 = 4 tenths X 10 = 40 tenths = 4 0 or 4 Ans^ 
Exercise 62. 

{a) Find the value of— 

L *4X8. 2 *2X4. 3. '4X5. 4. 7X9. 

5. *6X6. 6 -2X5. 7 -4X2 8- -5X6. 

{6) Multiply each of the fractions 'I, ‘2. 3, ’4. 5, *6| *7, *8. 

and *9 by (i) lU. (ii) 20, (iii}40. 

Exercise 63 ^[Graphical). 

1 Prove graphically that 4X 3 = 1 2 by drawing two ejqual 
and contiguous rectangles to denote two units, dividing eachmta 
10 equal parts, and shading in them ^ small equates 3 times and 
counting them. 

2- Prove U kewiae that 6X3-^ P8, 5X4 = 20 


81. lib© iolloi^ing aie exampltsof the multiph cation o£ 
mixed numbt-rs contaimog one of the nine fi&ctions ’1 to 
*9 by the numbers 2 to 16. 

Ex. 1. 15-2 Ex. 2. 246 3 Ex. 3. 2*8 Ex. 4, 408‘6 
4 \ 7 10 13 


60-8 


1724 1 28 0 53U8 


4 
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Exercise 64. 

Find the follo'wing products 

I. 25‘7 X 3. 2. 88’5 X 4. 3. 12 8 X lO. 

4. 245-2 X 5. 5. 23 6 X 11. 6 808-8 X 15. 


CHAPTER X. 

SIMPLE DIVISION. 

82i Division is the proce. s of — 

(1) * Ending hovir many times one number is contained in, 
another ; or, 

(2) ® breaking up a given quantity into a certain number 
of equal parts 

'Example 1. — How many times is 5 contained in 20 ? 

Atis. 4 times. 

Example 2.— Divide 20 into 5 equal parts. Ans. 4. 

Example 3 — How many times is Sannas contained in 20 annas? 

A^s, i times M 

Example 4.— Divide 20 annas into 5 equal parts. Ans. 4 axu 

83. Toe number to be divided is called the dividendl •, 
the number bf which we divide is called the divisor ; sad 
the result of the division is called the quotient 

84. The sign -r {dividedhy) is the sign of division and 
denotes that the number preceding it is to be divided b7 the 
number which follows it. Thus 20-5-5 means that 20 is to 
be divided by 5, 

Note. — 20 -v- 5 is also written or 20/5 

85. From the examples under Art, 82 above, we see that 

la) tho dividend may be any number, abstract or caUcrete ; 

(&} when the dividend is an abstract number, the dmsor and 
the quotient must be both abstract numbers ; for example. 
20 -f* 5 4 ; and 

(c) when the dividend is a concrete number, either the divisor 
or the quotient must be an abstract number, the other being a 
concrete number of the same kind as the dividend. Thus. 
20 annas 20 annas 

— ■ =4 annas , 4. 

5 5 annas 

Note. — I t is obvious that we cannot divide an ^&s^ra^Oi&naBcibei 
by a concrete number. 
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86* Simple division* — When the dividend and the divisor 
are abafcracc natnoera, or wOen Gbe dividend is a’ concrete 
nurnber of cue denominatioQ and the divisor an abstract 
number or a concrete number of the same kind and denomip 
nation as the dividend, it is simple division. 

87. Questions in division are solved by the help of the 
Multi pbc lotion table. 

For example, to*‘divide 20 by 5 is to find how many times 5 im 
contained in 20 i.e , to find the number by which 5 must be 
multiplied to produce 20. Now, we know from the multi plt(!htion. 
table that 5 X 4 » 20 . therefore we say that 5 is contained 
exactly 4 times in 20 . i e,, 20 ^ 5 = 4, 

Again> suppose we have to divide 23 by 5. Now, from the 
multiplication table we know that 5 4 is 20 (which is less than 

23). and that 5 5 is 25 ( which is more than 23) Thus we see 

that 5 18 not contained an exact number of times in 23 or does 
not divide 23 exactly And hence we say that 5 divides 23 four 
times and leaves a remainder 3 . i e , 23 -i- 5 » 4f . 

N > rK.— Since the product of 0 multiplied by any number is 0*, 
the quotient of 0 d vided by any number is also 0, 

Exercise 65.^ — {Graphical). 

I Prove graphically that 20-r5=4 by drawing aline contain- 
ing 20 Bub-divisions and putting down the numbers I 2, 3, 4 at 
the end of the 5th, lOth 15th, and 20th sub-divisions. 

2. Similarly prove that 24 -5- 4 == 6, 30 -5- 6 «» 5* 

3 Prove likewise that in 23 -r- 5 the quotient is 4 and the 
remainder 3« 

Exercise 66.— (Of^rZ), 

A# Find the Quotient in — 

I * 25 -i- 5. 2 Rs 72 -5- 9. 3. 45 annas d- 5. 

^ 128^ ^ 144 feet. ^ 39 

iT ^ 12 feet. 13 

B. Find the Quotient and Remainder in— 

1. 30 -r 7, 2. 50|^rds-f8. 3. lOO ft. -r 12 ft, 
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88. From the two examples in Art. 87 It will be easily 
ceen (since 5 X 4 ■» 20 and. 5x4 + 3«»23) that — 

(1) in exact division — 

*(fl quotient X divisor «• dividened ; and tharefore 
(6) divisor as dividend +■ quotient : 

(2) in in exact division — 

(<i^ quotient x divisor + remainder =» dividend ; and 
consequently 

*(6) quotient x divisor = dividend — remainder, and 

divi/fend — remainder 
TO imsor 

Elxercise 67 -A—(Oral). 


Fill up the blanka in the following table 



Divisors 

Dividends 

Quotient 

Remainder. 

1 1 

8 inclios. 

74 inches. 

— 


1 2 


Rs 90 

Rs 5 

Rs 0 

1 3 

12 foot. 


11 

0 feet. 

1 4 

20 

152 miles 

— 

— 

1 5 


102 

12 

6 

1 ^ 

9 annas 


15 

4 annas 



120 yds. 

7 

8 yds. 

1 ^ 

— 

100 apples. 

11 apples 

1 apple. 


89. To dividejany number we may divide its parts and 
*,dd the partial quotients so obtained \for the entire 
quotient. 

For example, to divide 28 fruits into 4 equal parts, we may first 
' >,1,.. 20 fruits and divide them by'4 and then take tim remaining 
8 fruits and divide them also by 4. The sum oF the partial 
quotients thus ohtamed. viz,. 5 fruits and 2 fruits, U 7 fourth 
which is the same aa the quotient obtained by dividing all the 2* 
fruits at once by 4-C,From this we infers 

"Wa can similaily'show thatj^^ v" ^ + ^ = 20 + 4 ■■ 24, 
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90. Short Division. — ^Toe student will now be able to 
understand the method of division by numbers not e’xoeeding 
16, which is called the method of Short Division and which 
is illustrated by the following examples 

Example 1* — Divide 427 by 12 


SoluUonm 

12)427 

35-7, 

The quotient is 
35 and the remain.* 
dor is 7. Ans^ 


Wording, 

42 : 12 times 3 (set down 3 under 2) is 36 : 
remainder 6 : 

67 . 12 times 5 (set down 5 under 7) iS 60 * 
remainder 7 (set down 7 as the regiaiii.. 
der). 


Explanation — ^The dividend consists of 4 hundreds 2 tans and 
7 units; 4 hundreds divided by 12 cannot give hundreds in the 
quotient, so we take 4 hundreds and 2 tens or 42 tens as the first 
partial dividend, and dividing 42 tens by 12 we get 3 tens for the 
quotient which we set down under 2 (ie., 3 in the tens* place) 
and 6 tens for the remainder . the 6 tens and 7 units give 67 units 
which being divided by 12 gives 5 units for the quotient, (which 
we show by setting down 5 under m the umta’ place) and 7 for 
the remainder which is shown as remainder, as it is less than the 
•divisor and cannot therefore be divided hy it. 

Example 2, — Divide 96368 rupees by 8. 


Solution, 

8)9636^rupees, 
12046 rupees. 

Th^ quotient is 

12046 rupegks and 

there is no remain.* 
.der. 


Wording, 

9 8 timss I (set down 1 under 9) is 8 ; 

remainder 1). 

16 ; 8 times 2 (set down 2 under 6) is 16 , 

(no remainder). 

3 , 8 times 0 (set down 0 under 3} is 0 » 
(remainder 3), 

36 , 8 times 4 (set down 4 under 6) is 32; 
(remainder 4). 

48 : 8 times 6 ^set down 6 under 8) is 48 ; 
(no ^mainder\ 


Verification of Example 2* —12046 rupeeaXB *96368 rupees, 
„ Example 1.— 35 X 12 -f 7 * 420 -f 7 « 427,, 
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Note 1 —The student should carefully note that in the above 
examples; the first figure of the quotient is set down under the 
last figure of the first partial dividend that is taken, and that for 
every remaining figure in the dividend there is a figure m the 
ouotient* 

Note 2.— He should also notice where «the occurs in 

the quotient* 

Note 3»— The method of short division' may be employed in 
the esse of division by 20, 30, &c« 

Exercise 67-B. 

Perform the following divisions snd verify youranswers;*— 

1- 8037 4- 12 2. 576483 yds. 4- 9 yds. 3 Rs. 24,271 4- Rs 8. 

4 99999^9 pins 4- 7. 5 £117455 4- 9. 6, 24100 md8.4-12 mds. 


9l« Long Division* — Wh^n the divisor is too large 
for the several steps in the process of division to be done 
mentally, we employ fhe method of long division in which 
the work is written oat in full. This method is best seen, 
from the following example : — 

Divide 754615 by 125. 


Solution . 

6036-115 

125)754615( 

75 ^ 

461 

J75 

865 

750 

115 

The quotient is 
6036. and the re- 
snainder is 115. 


ExplanaHoti^ 

Here 125 does not divide 7 or 75. so we 
take 754 as the first partial dividend. Now 
125 is contained 6 times in 754, so we put 
down 6 above 4 as the first figure in the 
quotient (just as we would write 6 below 4 in 
short divtsion ) , then we multiply 125 by 6 
and write the product 750 under 754 Now 
subtracting 750 from 754. we get 4 for the 
remainder Then we bring down 6 from the 
dividend and piece it to the right of 4 getting 
46 Now since 46 is smaller than 125, we 
place a zero in the quotient above 6, and 
bring down the next figure 1, and so proceed' 


with the division till we get 6036 for the quotient and 115 for the 
remainder. 

VBRmOATKTN. 


Since, in inexact division. Quotient + Remainder =» Dividend, 
we have to see if 125X5036+ 115;:=7546l5, This may be done 
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either by actaal multiplicetion and addition, or by casting out 
the nines. Thus — 


6036 

125 


72432 

30180 


754500 
^lus 115 

754615 



* 7 is the result of casting the nines out 
of the remainder 1 15. 


Exercise 68. 


Perform the following divisions and verify your smswers in two 
ways;— 

1. 6384 ^ 21. 2. 3040566 -v- 5934 3. 706543 -t- 203. 

4 53333333334 - 5 - 54 5. 5555555505 45, 

6. 10000000000 -T- 111. 7. 960000000 -i- 186205. 

8. 3674212542 4 - 9999. 9. 2559375 4 - 1625. 


92 . When the divisor terminates 'ivith ciphers, cut ofE 
all the ciphers an the end o£ the divisor and as many figures 
from the end of the dividend as there are ciphers at the end 
of the divisor. Divide the remaining figures of the dividend 
by the remaining figures of the divisor, and to the remainder 
thus obtained, annex the figures cut off from the dividend 
for the final remainder. 


Exi^tnple 1. 364S03 — 1200 
1200 ) 

304—103 

The quotient ia 3C4, and the 
xemainderis 103. Ans* 


Example 2. 7460596 -r-27000. 
276-»8596. 

27^zJjzfp)7460 
54 
206 
189 
170 
162 
~ 8 

The quotient is 276, and the 
zematndei ia 8596* Affs* 
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Eicercite 69. 


Perform the following diviaions . 


I. 

673204 ■¥ 21000, 

2. 

753401 -i- 500. 

3. 

570500 - 5 - 70a 

4 

395300 -i- 1300. 

5. 

46280505 - 5 - 201500. 

6. 

lllllllllll -j- 777000. 

7. 

330330i3033 -5- 567800. 

8. 

86543210 123000. 


03. Division by factors— We divide by the whole of 
a number when we divide eaaoessively by its factors. 

For example, the result of dividing 72 at once by 12 is the 
same »s that of dividing it by 3 and the quotient by 4t. Thus 
72 12 =x 6 ; and 72 ^ 3 -r 4 = 24 4 6. 

This can bo shown xraphi<t ally hy taking 72 squares in the 
ahape of a reoiangle containing 12 columns of 6 squares each. 
If we divide this rectangle by 12. we get for the quotient 1 column; 
of 6 squares, so that 72 -5- 12 = 6, Again, if we divide the same 
rectangle by 3 we get for the quotient 4 columns of 6 squares 
each; and if we divide these 4 columns of 6 squares each by 4« 
we get for the quotient 1 column of 6 squares. 6* 

Thus 72 -M2 « 72 3 ^ 4- 

— We can also prove that 72 -r 12 «» 72 -r- 4 3. Hence 

it follows that dividing by factors^ the factors may he taken in 
any orders 

Exercise 10 ---(Graphical). 

Prove graphically by means of suitable rectangles that*^ 

(1) 72 -f- 12 - 72 6 2. (2) 30 6 =- 30 2 -5- 3. 

(3) 90 -M5 « 90 -5-3 -^5. (4) 108-^9=108-^3^3, 

94* iSajampZtf (Ij . — Divide 210 30 by using tfwm 

factors. 

Solution* 

30 =^2X3X5 

Or more brifly thus: — 

2 ) 210 uMts, 2 ) 210 

3) 105 twos. 3)1P5 

5)35 three twos or sixes, 5135 

7 six fives or thirties, 7 

The quotient is 7 and there is no remainder. 
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Exercise 7tf 

Divide by factors of the divisor, taking the factors m 
different orders . 

U 270 -i- 30. ij. 525^^ 105. 3. 330 -^66. 

1 1155^- 165. 5. 693 ■•• 231. 6. 3080 -f- .385/ 

EXm (2) - — Divide 99804 by 49 > by means of factors* 
Solution, 

r 5) 99804 

9; ^nl 4 uaita orar. 

9) W 496 1 11) 7 or iSSanits oyer. 

I iO I /oi^r and 6 

^ ninety fives ) or 270 units over. 

The quotient is 201 and the total remainder is 4 -P 35 270 

or 309. 

Ni>TH 1 — The above sum may also be worked and the finil 
remainder found thus : — 

6 X 9 54 

5)9^4 54 + 7 — 61 . 

9)19960 —4 gj y 5 3Q5 . 

yyi 9217 7 A. 

rf ’) — 305 + 4 = 309, which is the final remainder, 

Nope 2 — The student may verify the answer both by long divi- 
sion and by casting out nines. 

Exercise 72. 

Perform the following divisions, employing short division, and 
verify each answer by long division and by casting out nines 
1. 4634 by 45. 2 146578 by 105. 3. 76549 by 125 

4. 777777by 1980 5, 40354 by 270. 6 llllllll by 625 

95. The following ex.tmpl<-s and exercises in menitiJi 
division require a k^^owledge of the multiplication table o£ 
the fractions f . 

Example J.— Divide 34 by 8. Example 2 —Divide 37^ by 10. 
Mental Steps. Mental Steps. 

8 times 4 — 32 10 times 5 30 , 

Remainder = 2 Remainder « 7h 

8 times 2 10 times * 7J* 


^ 4i. Ans. 


. 37* 

•• Iff 


3*. Ans. 
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Note, — When the quotient is a whole numbeif or contains one^ 
•f the fractions 1/4, 1/2^ 3/4, its correctness may be proved by 
multiplyinif it by the divisor. Thus in Example 1. 4^ X 8 =» 34, 
ind the answer is therefore correct. 

Exercise 73 --{Oral)* 

divide (verifying the quotient in each case) — 

t 36 -r^ 8. 2. 50 -h 8. 3. 32i ^ 10, 4. 67J 10. 

5. 52i -5- 6, 6. 97i ^ 30. 7 112i -r 30. 8. I62i -r- 50. 

Example 3.— Divide 18 by 5- 

Solution 

« 5 times 3 15 

Remainder = 3 •*. the quotient is 3i and the 

5 tini^s 1/2 = 2} remainder is 1/2. Ans, 

Remainder = i* 

Vbbieioation ^ Since this is a case of tn<f;rac^ division, we 
liave to see if quotient X divisor + remainder = dividend* Now 
3} X 5 4* 1/2 — 15 + 2} -+■ 1/2 - 18. Hence the answer is right. 

Exercise 74- — (Oral)* 

Perform the following divisions orally and verify the 
enswers : — 

L 48 ^ 9. 2, 86-5-7. 3 34} + 6. 4, 87} 9. 

5. 205} 20. 6 190 -5- 50. 7. 340 + 30. 8. 581 -5- 100. 

Ex. 4 221/3 -r 4^3. Ex 5. 15 41/3. 

Mental steps Mental steps. 

5 X 4 = 20. 3 X 4 - 12 

5 X 1/2= 21/2- ^ n/2 

221/2': 

Th« quotient U 5 R«n«indor H/a. 
with no remainder. .** ^he quotient is 3 and remainder 

is 11 /a. 

Vbrifiuaxion, 

(1) 4i/2 X 5 » 20 + 2-^/2 2 = 22i/ 2, Hence the answef is right. 

(2) 4i/3 X 3 -f* li/8 = 131/2 -f- I1/3— 15. Hence the answer 

is light' 

Exercise 75— (Ora/). 

Perform the following divisions npntally and verify the 
enswers;—" 

1. 70 -5- 31/3. 2 34 -5- 43/4. 3. 125 4- 61/4. 4. 143 4- 48/4, 

5. 70 71/2. 6. 76 -r 38/4. 7 205 101/4. 8, 77 •¥ 91/2. 
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96- In the followiog examples of wrifcten division, the 
dividecdf or quotienti or both contaiE one of the tractions J, 

ht- 


Exm !• Divide 4686 by 8, 
8)4686 
5853/4 

The quotient is 5853/4 and] 
thexe la no remainder. 


Ea, 2. Divide 15703/4 by 9. 
9) 15703/4 

1741/2 — 1/4 remainder* 
Tbe*quotient is 1741/1 andjhe 
remainder is 1/4. 


VERIPIOATION* 

1. 5853/4 X 8 s= 4686* Hence the answer is right. 

2. 1741/2 X 9 + 1/4 = 15701/3 -h 1/4 - 15708/4, Hence the 
answer la right. 

Exercise 76 

(a) Perform the following divisions and veiify the answers: — 

1. 634 by 8 2. 12881/2 by 6, 3* 1 0051 by 7. 

4. 1911/4 by 9 . 5. 7523/4 by 10. 6. 62061/4 by:? 

{b) Perform the following divisions by using the factors of the 
divisors : — 

1.14781-^35. 2* I807i-15. 3 2094f-r49. 4. 2062i-r75 


97, The student will have no difficulty m understands 
ing the following examples of division (by a whole number) 
of a mixed number containing tenths^ 


Ex. L 36 4 -fr- 7. 
7)36 4 
5 2 


I Ex. 2. 4582*4 -r- 9 
9)4 582*4 

509*1 — *5 remainder. 


*. the quotient is 5 2 and 
there is no remainder. 

Verification. 

5*2 X 7 = 36 4. the dividend. 
•*. the answer is right. 


I the quotient is 509*1 and 
> the remainder is *5. 

I Verification* 

i 509*1 X 9 + -5 =:: 4581 9 + -5 
j = 4582 4, the dividend. 

^ •*. the answer is correct. 


Exercise 77— (1—8 OralY 

(а) Perform the following divisions and verify your answers — 

1. 72 8 8. 2. 24 0 -f- 10 3, 3 5 7 

4. 66666*6 -Ml. 5 876540 ^ 12. 6. 1720 8-^16. 

(б) perform the follovdng divisions using the factors of the 
divisors ^ 

1. 55-54-15. 2. 17P5-r35. 3. 1014 3-5-49 4. 3010-^25. 

(c) Add together 325*8, 46*4 and 7*6, and divide the sum by 9- 
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98. Remainder aftflr Division.— la inexact diviMon 
the qaotieat 13 often written as a mixed number. 

For eatampl®, in 23 4, 253 12, 217 -r- 15 th® quotients mi® 

written roapectively aa 5^/4, 216 /i 2 , m which 3, 6, and? are 

the remainders and 4, 12 and 15 are the divisors, 

99* Quotient correct to the unit.-— A quotient in tiie 
form of a mixed number is often expressed as a whole 
number, by taking its fractional part as 1 wnen it is equal to 
or greater than aud omictiag it when it is lesb than 

For example* the above quotients 5^4, 216/ia, 147/i5 ate taken 
at 6, 22,^14 respectively, and when this la done the quotient is 
said to be estreated correct to the unit. 

Exercise 7S-^[Oral)i 

State whether the following fractions are equal to, or greater 
than^ or less than 1/2, — 3/8, 

Exercise 70— {I— 4 Oral), 

Find correoi to the unit, the quotient in— 

1. 35 9. 2 108 -5- 20. 3 67 10. 4. 104 -r 16. 

5. 1743-r42. 6 9465 ^ 31. » 7. 2750 4- 39, 8 8060 -i- 40. 


100- The student knows chat, if we divide a number 
into 4 equal parts, each of these pirts is called o^ie fourth 
iji) number. Hence to find of a number we have 

to divide it by 4. Similarly, to find 1/5, etc. of a 
number, we have to divide it by 5, 8, etc, respsotively. 

B«awi»Zc-l/5 of375 - 75. 1/7 of 1424 « 203^/7, 1/8 of m 
lakh - 1/8 of lOOOaO === 12500. 

Exercise SO. 

Find the value, correct to the unit, of— 

1. 1/4 of 720. 2. 1/5 of 24552. 3 1/5 of 7205. 4. 1/7 of 

ten^thousand. 5. 1/9 of a lakh. 6 1/12 a million. 7. 1/16 of a 
crore. 8. 1/15 of two lakhs 9. 1/5 of 1235— 1/9 of 1356, 10 1/4 
of 7211 + 1/10 of 12021/2. 
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Exercise 81 — (Oral)* 

(To he done through the medium of the vernacular of the 
tiudent ) 

Take any mtageY» name its half, then 1/2 ^f the lesnlt. then 1/2 
of this result, and so on as far doivn as you can. 

For example, taking 124, say 62, 31, ISV^. 73/4. 37/8 ^c, ; 

taking 122, say 61, SW/3, 75/8, 3i3/i6, &c* 


CHAPTER XI. 

USE OF BRACKETS. 

lOL Brackets.— The aymbols ( ) called irackeU 

demote tbat the quantities within them or (eDcloeed by 
them) are to be taken together and treated as one quantity. 

For example, 

(1) 60 — (35+10) means that the sum of 35 and 10 is to be sab- 
tiacted from 60, whereas 60 — 35+10 would mean tbat 35 is to be 
subtracted from 60, and to the result 10 is to be added, so that 

60- (35 + 10) = 60-45 = 15, ) 
eo- 35+10 « 25+10 = 35. ) 

Similarly. 

(2) 60— (35— 10) = 60-25 = 35. ■) 

60—35-10 = 25-10 = 15, J 

(3) (4 + 3) X 5 = 7 X 5 = 35. 

(4) (14—2) -i- 3-2 = 12 2 = 4—2 = 2. 

Note 1 :— Other forma of brackets are [ }- { }. 

Note 2 — ( ) are called simfle brackets, [ ] 1 are called 
rectangular brackets, end { } are called brackets. 

^Exercise 82 — {Oral), 

(a) Find the difference in value between — 

(4) 21— (10 + 4) and 21— 10 + 4, 

(2) lCO-(70-10)and 100-70-10. 

(b) Find the value of— 

1. 25— (15-8). 2 25-(15+8). 3. 42— (23+7). 

4. 81— (35+21). 5. 100— (70-32) 6. 200— (85— 30). 

7. 48— (25— 10+8).8... 48-(25+I0-8) 9. 48~i25-10-8). 
10. 45-r(8-3). 11. (8-4)X5-3. 

12. 4X(14-3)-8V2. 13. 7*5-S-(8'2-3‘2)+3*5. 

14. (P+2»+3*) -i- (1+2+3/. 15 (12“-5»)+(I2-5). 
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.Find the value of — 


Exercise 83. 


I. 2050— (1547+358). 

3. 10000-(4530-1099) 

5‘ 2576-{1000— 377). 

7. 4444-(444+155-66), 


2 2050— (1547— 358). 

4. 10000-(4530+1099). 

6. 2576-( 1000+377). 

8. 4444-(444+155+66). 


102* Maltiplication of qaantities within brackets is 
often expressed by writing the quantities side by side 
vMhovi, the sign of mulitpUoation hetueen them. 

For example, 

{a) 4(8-%}=4X5»20; 

(6) (5+4)(6_2)=9X4«36: 

(o) (8+7)(8 -6)(5+4)=15X2X9=270. 


Exerciiw 84 — (Oral) 

Find the value of — 


1. 8(16—10). 

3. 8 (3-2-5). 

5. 8 (8-3) (8+2i/4)_50. 

7. (125+25) (125-75). 

9. 225-(7+8)(10-5)(7— 


2. (8+7) (7-3). 

4. (71/2+3) (10-41/2). 

6. (48-23) (29-25) (H/z+S). 

8. (8+4) (8—3) (18+2)— 10». 

10. (l0»-6»-4»)+(10+6+4). 


103. Insertion of Brackets*— pupil will do well 
.to learn the following method oE simplifying quantities 
involving addition and mhtraction by inserting brackets* 

(1) Rg. 4 + Rga 5, Rs. ( 5 + 4 ) = Rs 9. 

(2) 8 lakhs —’5 lakhs 10 lakha=( 8^54"l0 ) lakha ~ 13 lakha. 

Exarciae 85. 

Find tho valua of the following by inaarting bratkota as in tha 
above examplea - 

L ;fl8 4- 2e 49 plus + 7 pins— 20 plna. 

3. 20V2 milea— 73/i miles + 31/4 

4* 72*5 lakha— 60 lakhs— 4 8 lakha* 
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CHAPTER XII. 

EXPRESSIONS AND TERMS. 

104. Expressions and terms.— Q^dotities like 3;5+8^ 

7—6 + 3 X 5 — 6, i*6 2, 1^ (6 +3} -40 are called^ 

es^pressionst and tae parts ot an expression connected by 
the signs plus and minus are called its ferms* For 
example! 

(1) 7 — 6 4- 4V3 ia an expression of three texma» viz » 7» — 6. 

(2) 3 X 5 — 6 is an expression of two terms. viz,t-3 X®5,— 6* 

(3) 16 4 2. and 3 are expressions containing only one term. 

(4) 12 (6 4- 3) — 40 is an expression of two terms. viz.» 

12 (6 + 3). 40. 

Note. — When the let term of an expression is preceded by no 
signt the sign + is understood before it Thus in 4 + 8 — 3 the 
first term is + 4 , in 4 (8 — 5) + 7, the first term is 4 4 (.8 — 5). 

Exercise 86. 

{a) Write down or state the terms of each of the following 
^pxessions : — 

1. 16J^4-9— 4. 2. 8(6 + 4)-t-l2). 3. 12— 3+4(8+2>. 
4.— 5+3 (6+5;. 5.(4+8; (3— 1^} 6.— (4 + 1) (4—1) + 100. 


105. Order of Operations.— la the simplification o£ 
an expression oontaiiamg several terms, the process indi- 
cated by the signs x and -j- must be done before those 
indibated by the signs + and — 

' "+ ~~~ ~ • 

* To the Teacher.— The student must from the very first be 
trained to the habit of correct reasoning and accurate expression. 
He must not be allowed to use such faulty and slovenly modes of 
expression as the following — 

(1) Ra 4 4 - Rs- 5 = Rs 4 -f 5 = Rs 9. 

(2) 4 oranges + 5 oranges = 4 + 5 oranges — 9 oranges. 

(3) A and B together earn ;f5 + ^4 “ £9. 
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Examples^ 

(1) 16—3x5 + 28-7-4=16—15 + 7=8. 

(2) 8i (4 1 1)— 12| -+ 5«=8|x 5-2i = 42^ — 2^=40. 

(3) 40— (4+ i) (8—2) 4- 6 (8—4) (6—5) * 40 — 5x 6 
+ 6,X 4 X 1 = 40 — 30 + 24 = 34. 

Exercite 87. 

Find the value of the following expreaaions 

1. 144 ~ 72 -+ 8 + 5. 2. 181/2 — 33/4 x 4 — 21/* + 5. 

3. 18-4(3-rlV2)-(-6. 

4. .1-2 X S+ (4+ 1) (4-21- 175 -+5.. 

5. 6(17—3) — (14 4 8) -+ 4 + 211/s 

6. ''10V9 — 9x8 + 8x7-7x6 

7. (15 + 5) (15 — 5) ~ 6 (4 - U/s) (4+11) + 25. 


106. Vinculuill. — A Lorizontal line like — called a 
vinculum is eften used for the sign of division. Thus 

(1S"+ 4) -r (8 — 5) is written, . 


107. The following are examples of the simplification 
of expressions involving the vmculum : — 


( 1 ) 

( 2 ) 

(3) 


5 X 8 — 4_ 40—4 36 „ 

10 + 2 ~ 12 ~ 12 “^* 

4(11 4 121 /2)_ 4 . 231/3 94 
99 — 7 ^ 13 ~ 99 — 91 g “ 

6-3 + 4 5 _ 10-8 10 8 

3 X52- 116“ 15*6- 11-6“ 4 “ ' 


Exercise 88. 

Sinplifjr the folio-wing expressions 
, 150 + 80 „ 2X15 — 18 , 15 + 48 

^*fc0-3ff'‘‘* 12 + 3x4’ i/3(5 + 9>V 

205 — 2x15 ^ 16-4x4-58-4 „ i5 + 4xI3i 

6X4^ + 8* ’ 5x24—116* ■ 8x2i— 12’ 

8(16— 4|) g 135 Q 6(8 + 61 — 22 
5x4-6' ■ 3(7 + 5— .2)’ 6(8 — 6; — 4* 


7. 
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CHAPTER XIIL 

USE OF THE SC4LE AND DIVIDERS. 

1. Tesis of a straight line and a straight'edge. 

108. Tests of a straight line — 

(i) Apply tae straight (one which is known to be straight} 

to the Itne if the straight edge coincides with the entire length 
of the line, then the line is straight 

(n) Draw a straight line AB On trancinf? paper make a’' neat 
tracing of it and mark A and B at the ends of the tracing Then 
turn the tracing paper over (face downwards) and put it#gain over 
the Imo 30 that the reversed A falls on A. and the reversed B falls 
on B If the traced line falls exactly over the hne AB throughout 
its length, then the hne as straight 

(in) Take a fine piece of thread and stretch it tightly along the 
line U the thread lies exactly along the entire line, then the 
line is straight* 

(iv) Hold the p=iper on wh’ch the straight line is drawn up to* 
the eye and look along the line If you do not notice any un- 
evenness, then the hne is straight* 

Exercise 89. 

How does a gardener make a straight furrow for a hedge ? 
How will you use a string or rope for fixing pegs in a straight 
line? 


109. Tests of a straight edge — 

(i) Rule a line AB on a piece of paper with the straight edge. 
Then reverse the paper, apply the stra ght edge to the reversed 
line I?A, and draw the hne BA again. If the second hne coincides 
exactly with the first, then the straight edge is straight 

(ii) Draw a straight Ime with the straight edge and examine 
whether this hne is straight by the methods explained above. 

no Meastiriog with tke scale — In measurbg lines 
with the inck scale or centimetre scale, csLre should be talcpn to 
place the scale quite close to the line, as otherwise tnere 
would be difference m the reading for slight alterations in 
the position of the eye. 

5 
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111. Measuring with the dividers and scale. — 

To measure any line AB with the dividers and scale, op^a 
fehe legs of the dividers just wide enoagtx for the two pin- 
]^oints to be applied to the two ends of the line. JCeaping 
the legH in this positiqp, put one point on the zero mark (or 
any other mark) of the scale and note the mark on which 
the other point falls, and read off the length accordingly. 

Note 1 .—In measuring linos it is advisable not to use the zero 

mark always as the scale would be worn out at that mark. 

• 

Note 2« — ^In applying the pin^-points of the dividers to the scale 
care sboukl be taken not to apply them vertically ^ as this will 
injure the scale The dividers might be held horizontally or 
slantingly* 


2. Measurement of Lines* 

112- Measurements with the inch scale miy be 
made correct to 1 inch, or | inch, or | inch, or (-1) of 
an inch ; measurements with the centimetre scale are made 
correct to a centimetre or correct to a millimetre or *1 of 
a centimetre). 

Note L — ^The symbols * and* axe used respectively for feet and 
inches. For ^example a length of 4 ft 6 inches is written briefly 
as 4« 6». 

Note 2« — A length of 8 centimetres 4 millimetres is briefly 
written as 8 cm. 4 mm. or as 8*4 cm. 

Note 3. — In expressing the length of a line correct to a q&arter 
of an inch, any fraction of a quarter of an inch that left after 
taking a whole number of inches and a whole number of quarters 
of an inch, must be cons dered as one quarter of an inch if it be 
exactly half or greater than half of a quarter of an inch, and must 
be omitted if it be less than halt of a quarter of an inch. A simi- 
lar rule is to be followed in expressing lengths correct to an 
eighth of an mchi a tenth of an inch^ a tenth of a centimetre^ 

etCf 
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Earercise 90 — {PracticaV)^ 

tA) It Measure tke following lines witK scale Qortect to 
4 a: j 1/4 inch, (h) 1/2 inch, la) l/lO of an inch* (d?) I mm* 

A B 

C D 

E F 


2 


G 


H 


Measure the above lines with dividers and scale# 


3. Draw some horizontal^ vertical and oblique lines ^and 

measure them correct to [a ^ 1 of an inch, i>) 1 of a cm . hjr 
using the only Also compare these readings with those 
•obtained by using the dividers and. scale • 

4. You have seen that a line maybe measured either by 
applying the scale directly to it or by means of the dividers 
Which of these two measurements is likely to be more accurate 7 
And why ? 

3. Mark two points on paper and measure the distance 
between them correot to la) 1 inch. (6) 1 cm. (To be done dy 
two methods) 

6. Find by measurement (a) in inches and tenths (b) in Genii'^ 
metres and tenths ^ t)ie length breadth and diagonal of the sub- 
joined rectangles 




7* The points P, Q. R and S marked below are in one andl 
the sa me straight line. Measure m inches and centimetres the 
lengths PQ. QR. RS , arrange yout measurements one belovr 
.another and add them together. 

X X XX 

P Q R S 


PQ sss in. cm. 

5- in. s- ■ " cm* 

RS == — in. = — cm. 


PQ + QR + RS *= ——Pin. as - — — cm. 

Check the length thus obtained by measuring P5* 
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8* Tlie points A* C and B marlcod below are in one end tbesame 
atxaight line Measure tbe ient^tbs AB and BC, write them dowm^' 
one below another, and find the length of AC. 

X XX 

A C B 

= in. — cm. 

BC == in, =«= cm. 


AB BC = in = — - cm. 


Check the above result by measuring AC, 

« — ■ 

(B) 1. Guess the lengths of the following lines in inches and 
centhnetjjBs and then measure them. 

A B 

C O 


Fill up the following table with the lengths guessed and 
measured : — 


Line to be 

Length 

Length 

Length 

Length 

measured. 

. 

guessed 

measured 

guessed 

measured^ 

AB 

in 

in. 

cm, 

cm. 

CD 

m 

in 

cm 

— — cm. 


2 Draw^some straight lines in difi'erent directions and guae® 
their length's (a) in inches end tenths of an inch, (6) in cm and 
mm. Then find the length of each of these Itnes by actual 
measurement, 

3 Dtsew free straight lines of the following lengths,— 

2** ; , 1 , 41^ . 6 cm ,45 cm. ; etc. Then check the length of 

each of these lines by actual measurement, 

(C) 1. Draw a long line with the straight edge and measure^ 
it hy stepping aloi^g it the arms of the dividers opened to a suit- 
able width Measure the same line with the scale only. Which of 
these two methods is the better one ? 

2 Measure (i) in feet and inches end (ii) in decimetres^ an<3 
centimetres, the length and breadth of ia) n pape of this book, 
(b) a sheet of foolscap pftpet, (c* a page of your Exercise bookr 
etc. Let the answer be correct to an inch or a centimetre. 


* A decimetre =10 centimetres. 
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3, Measure (i) in feet and inches and (ii) in decirnetres and 
centimetres the length and breadth ot (ti) a black-board, (d} a 
wall map. fo} the top of a table, irf) the top of a bench, (o) the 
Moor of the class-room. etc. Express the answer to the nearest 
Inch or centimetre Use the measuring tape where necessary. 

4. Measure m feet and inches the diagonal of a black-boardfr 
of the top of a table, of the Hoor of your clasS'-rooiii« etc., using: 
the measuring tape if necessary 


3. Joining two points and producing straight lines. 

113. To jom ttao pomfs or produce a straightdiae^ 
place the straight edge as close to the two points or the line 
as possible and so as to just admit. o£ ibe pencil pemt being 
inserted between the points and the straight edge, or 
between the Ime and the straight t-dge. 

Exercise ^1, '^[Practical). 

1- How many straight lines can be drawn between two 
points ? How many curved lines ? 

2. Make two pencil marks on paper and join them by» 
straight Une. 

3. Make two pin'^pricks on paper and jOln them* 

4. Draw a horizontal fine with the straight edge and produce 
it some distance both ways, 

5. Draw with the straight edge a ve^’tical Une and a slanting 
linCf and produce each some distance both ways, 

6. Mark 3 points at random, join them, two and two. anJ 
measure these three lines. 

7 Take 4 point=^ at random, and form a quadr Hater alhy join-^ 
ing the points m succession. Measure the 4 sides of the quadri- 
lateral. 


Drawing lines of required lengths. 

114. Lines of any requited length may be drawn {1 ) by 
using the scale only, (2j by using hoik scale dirniersm 
I'or example, a Ime 2*5 mches long may be drawn — 

(1) By placing the scale on paper, marking two points on it juaC 
^ below the outer ends of any two divisions of the scale which at® 
2*5 mches apart, and joining these two points , or 
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(2) By opening with the help of the scale the legs of the dividei®' 
to that their ends may he 2*5 mchcs apait, applying them to the 
paper* and pressing them slightly on it so that two psn-pricke 
may he made on it, and finally yoiwiwg these two ^tn^prichs< 

Exercise 92. — (Pr^actical) 

(A) 1. Draw, in ifn^o-lways. horizontalllmcB of the following 

lengths 

(a) 2 inches (h) 3^/2 inches, (f) 4*3 inches. (<i) 5cm. 2 mm* 
(e) 4*6 cns. (/) 7*5 cm. {g) 5)4 inches (h) 10*1 cm. 

2. Draw vertical lines of the following lengths : — 

(»)3". (6) 8 cm (c)18" 

3. # Draw an otlique line 6 6 cm long slanting to the left, and 
another T)4^ long slanting to the right, 

4 Draw a horizontal line, a vertical line, and an oblique line^ 
each equal to the line—* — 

(B) 1* {a) Diaw a line 4 inches long and measure it in conti-* 
metres. Hence show that an inch is equal to about 2*5 cm. 

2. Repeat the atove exercise, taking straight lines of 
tttngths 3 inches, 5 inches and 6 inches. 

3 Draw a line 6*5 cm. long, and measure it in inches and 
entha of an inch. 

4. Repeat the above Exercise taking 12 cm and 15 cm. 

(C) 1. Draw a horizontal line AB 6 inches long and with ^h®" 
help of the scale take in AB points C, D, E. etc , so that AC. AD, 
AE, etc , may be respectively equal to — 

2 inches, inches, 3 inches, 3)4 inches, 3^/4 inches, etc„. 

Mark the positions of the points C, D, E* etc . by drawing a 
iliort vertical line across AB at the position of each of these points, 

2. Draw a horizontal line AB 15 cin long and with the help 
of the dividers and scale mark in it points C, D, E, etc., #10 that' 
BC, BD, BE, etc , may be respectively equal to — 

I cm., I 7 cm., 5 cm., cm . 9 cm . 10*6 cm., etc. 

3t Draw (i) vertical lines, and(ii) oblique lines, and deal with 
them as ^ou did with the horizontal lines drawn in Qucstione 
1 and 2 above. 

(D) 1. Use the dividers for drawing lines of a given length. 

{a) in difEerent directions from diflPerent points, and (fe) im 
dlifeient directions from one and the same point. 
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2. Draw a horizontal, vertical, or slanting line AB 5 inches 
long , and conpruencing from the pomt A, step along AB (with the 
dividers) lenjjths equal to (a) I 3 inches, (&) 3/4 inch, (c) 17 cm. 
Measure the portion of the line AB that remains after this 

3 Draw a lino PQ 5 6*^ long and cut off from it a length PR 
equal to 3 8". Measure RQ Check this measurement by calcula- 
tion 

4 Draw a line PQ 12*4 cm long and find a point R in it so 
that QR may be equal to 5 9 cm Measure PR. Check this 
measurement by calculation. 

5 Repeat Questions 3 and 4 above, taking lines of various 
other lengths. 

6. Draw a line OX equal to 1 1 cm And in it take lengths OA, 
AB, BC, CD equal to 8 cm . 2 5 cm 1 2 cm and 3 1 cla respec- 
tively. Measure the length DX, Check this last measurement by 
calculation. 

7* Repeat Question 6 above, taking lines of various other 
lengths 

(E) 1 Take a^lme XY equal to 3 2”. Produce it to Z so that 
YZ may be equal to 2 3*' Measure the wholfe line XZand check 
the measurement by calculation. 

2 Repeat the above Question, taking lines of various other 
lengths 

3 Draw a horizontal line AB 8 cm, long and produce it 
towards B to C, so that BC may be (a) equal to AB. (fi) times 
AB; (c 3/4of AB. 

4 Draw a vertical line XY 7*4 inches long and produce it 

towards X to Z, so that XZ may be la) 1/2 of XY, e XY# 


CHAPTER XIV 

AVERAGES. 

115- Average- — The average of two or more quantities 
of the seme kiLd is Ihe sum of the quantities divtded by the 
number oi the quantUies. 

Suppose two boys have 9 marbles and 5 marbles respectively# 
If they put their marbles together and divide them equally be- 
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9 + 5 

tween themselves, each of them will get — g — marbles or 7 

marbles And the average of 9 marbles and 5 marbles is 7 
marbles 


Similarly the average of Ra lO, Ra 6, and Rs 9'i/3 is 

o, o, R.. ei/,. 

Noth) 1 — From the above examples we may infer that the 

.94-5 

averag’e of the tkbstraot numbers 9 and 5 is — ^ or 7 and of 


1 n g 4. Ql /o 

the abstract numbers 10 , 6 and 9V-3 is g or 8 ^/ 2 * 

N‘>te 2r>— It must be noted that the avera*?e of two or more 
numbers is greater than the least and less than the greatest 
of the numbers For example the averagh 8^2 of 10. 6 and 9 /2 
|8 greater than 6 and less than 10 


Exercise 93 — [Oral)^ 

(A) I If Rama has 7 plantains and Krishna 11 plantains, how 
many plantams has each of them on an average ? 

2 Can the average of Rs. 6, Rs. 9. and Rs 12 be Rs* 5 or 
Rs. 14? If not. why not ? 

(B) Find the average of — 

1. Rs. 5 and Rs 11. 2, 8 as < 6 as . and 11 as 

3. 15. 17. 0. 10. 4 ! 2|, 10, (j|. 

5 8 miles. 9 wtJ^s. 10 miles, 11 miles, and 12 miles 

6. 7-5 lakhs 9 2 Uhhs 3 0 lakhs. 8*3 kkhs, 10 5 lakhs. 

(C) 1 A is 15 yesrs old. B 12 years, C 13 years, and D 
10 years. What is the average age of the 4 boys ? 

2, A certain line as measured by 4 boys is 8 4 cm , 87 cm, 
8 5 cm. and 8 4 cm respectively What is the average ofH:he 4 
measurements ? 

3, There are 3 lines measuring 7-| ft , 12 ft , and 1 ft. What 
is the avsrage length of the three lines ? 

Exercise 94. 

|A) Find the average of — 

1 100, 205, 304. 2. 209 4. 78*0 100 2. 

3. 332|, t;6|, 4. 370 0.18,499 
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(B) 1* The number of fimts gathered from 4 mango trees waff 

375. 487. 555 and 39^ respectively What was the average 
number of fruits gathered from each of the trees? 

2. in a certain school the numbers present daring a certain 
week were: — On Monday 165, on Tuesday 169 oi Wednesday 
180, on fhuraddy 1 56. on Friday 172 What was the dailjt 
average attendance during the week ? 

3. The income of a Ra iway Company during the first six: 
months of a certain » year Wds as follows •— * 


Month 

Income. 


Month 

Income. 

January 

Rs. 32,420 


April 

Rs. 35,869 

February .. 

Ra 48.307 


May 

, Rl 40,048 

i 

March 

Rs 39 564 i 

June 

'Rs 38.122 


Find the average monthly income of the company for a) the 
1st quarter of the year, (b) the 2nd quarter, (ct the half-year. 


4. Find i^oYTect to rf foot the average of the following 
lengths : — 

lOOO ft . 273 ft . 135 ft . 903 ft.. 345 ft 


CHAPTER XV 

SHORTENED METHODS OF MULTIPLICATION 
AND DIVISION 


116 To multiply a number by 5, 25, and 125 


Since 6 = id -r- d, lu tuuuij>ij ix tjuuiu( < Uy ^* 1 , we m'iy 
fnultipiy 15 oy lu, le , affix <i cip'.t^r u> i , and th.-o divide 
by i Afifain, sinCM 25 = 100 -r »■ muinpiy a number 
by ‘ifl, we may tnuUiply it by U 0. ^ , ffi« two oipfiera to it, 
and thenHivide it by 4 SmiiOi jy, '.ine-' t^so = LOOO 8, 
to unuitiply a nurnoi-r by 125, w<j may uffix three ciphers to 
It, and then diTide by 8. 

Examples. 


(I) 379 X 5. 
2)3:w 
1895 Ans. 


(2) 478 X 25. 
4j478C0_ 

1 i9j0 Ans- 


3) 1681 < 125. 
8)1631000 

21012T. Ans. 
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117. To multiply a ntimber by 9, 99, 999, &c. 

Since 9 = 10 ■— 1, to mnltiply a nnttber by 9, we may 
mnJhply It by 10 and frcm the product subtract the multi- 
plica rd. 

jEir ««//€.— Multiply ?53 by 9. 

10 times 853 = 8550 
a nce'B53 = 853 

9 times 853 — 7677. Anst 

Similarly, to multiply a t umber ly 99. 999, &c., we may 
multiply it by 100, 1000 Ac, respectively, and from the 
product Buhttact the roultiplioard. 

118, To multiply by 98, 997, &c. 

Stricf* 100 — to umltiply by 98, we may multiply by 

100 atid from the product subtract twice the multiplicand, 

Example — Multiply 646 by 98. 

100 times 646 = 64600 
2 times 1292 


A 98 times 646 = 63308. Ans. 

A^aiu, emce 997 »=» 10(0 — 8, to multiply a number by 
997, multiply it by 1000 and from the product subtract 3 
times tbe number, 

Example — 1466 by 997. 

1000 times 1466 = l4C6rC0 
3 times 1466 = 4398 


A 997 times 1466 = 1461602. Ans, 

119. Id multiplying one rrmber by ariotber we 
generally employ as many lirep of multiulication as tbfte 
are significant digits in the xrultiplier We el all b^ re^how 
how, in ceiiain csetPf the number of partial multiplications 
can be reduced. 


Example 1. — Mnlfiply 34^9 by 124. 


3459 

124 

13836 

^08 

426916 


Heie multiply first by 4 and then by 12. faMng 
care to place 6 (the right,-h and figure of the product 
front 4) under 4, and S (the right-hand figure pj the 
product from 12) under 2, 
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In the foregoing example, fo obtain 12 times 3459, we may 
either multiply 3459 by 12, or take 3 times 13836 (wb*ch is equal 
to 4 times 3459), since 12 -= 4 times 3 Thus it will be seen that 
when a multiplier can be <3ivi<3e<3 into parts each of which is a 
multiple or a factor of another, the multiplication can be shortened. 


Example 2. — Multiply 1045 by 364, 


1045 (i) 
_364 (ii) 
4180 (in) 
37620 (iv) 
380380 (v) 


36 == 9 times 4 . 

Fiist we take 4 times 1045 and put 0 (the right- 
hand figure of the product) under 4 in (ii) Theis^ 
for 36 times 1045, we take 9 times (lii) and 
place 0 tthe right-hand figure of the product) 
under 6 in (ii) 


Examth 3. — Multiply 208414 by 964812, 


203414 it) 
964812 (ii) 
2440968 (ni) 
9763872 (iv) 
19527744 (v) 

196250268168 (vi) 


4 3 tnr 12 X 4. 96 48 X 2. 

First we take 12 times (1), placing the 
8 in (iii) under the 2 in (ii) ; then for 48 
times (i), we take 4 times (ni), placing 
the 2 in (iv) under the 8 m (nl , and lastly 
for 96 times (i) we take twice (iv), placing 
the 4 in (v) under the 6 in (ii). 


Example 4, — Multiply 135405 by 66749# 


135405 (i) 

56749 ill] 
947845 (iii) 
6634845 (iv) 

7582680 (v) 

7684098345 (yi) 


^19 = 7 X7> 56r=7X8, 

First we take 7 times (i) placing the 5 in 
(iii) under the 1 m (u): then for 49 times _(i> 
we take 7 times {m\ placing the 5 in (iv) 
under the 9 in <ii) . lastly for 56 times (i) we 
take H times (m), placing the 0 m (v) under 
the 6 in (u). 


Example 6, — Multiply 19863 by 972216, 


19863 (i) 
,, 972216 (n) 
178767 (ill) 
1430 136P (iv) 
4290408 (v) 
1931lf264"08 (vi) 


72 = 9X8; 216 ==72X3 

First we take 9 times (i) placing 7, the 
right-hand figure of (lu), under the 9 m (ii); 
again for 72 times (i) we take 8 times iii), 
placing the 6 in (iv) under 2 the iightfhand 
figure of 72 in (ii) * lastly for 216 times 'i) 
we take 3 times (iv) and place the 8 in (v) 
under the 6 in (n • 


120- To divide a number by 25, 125, and 625- 

IhvisioD by 25 may be effected by muliiplyinp the dividend 
ty 4 and dividing the product by 4 times 25 or 100. lo 
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this case the remainder, if any, will be 4 times the true 
remainder. 


jBa?< 3 :wi/?e~D<vide (1) 785, (2) 875 by 25» 

(1) 785 I (2) 875 

4 I 4 


40 


31— remainder 40. 

\ 31 18 the quotient and 

or 10 1 $ the remamder. 


35 

35 is the quotient and thei® 
18 no remainder. 


Simdarly, divisfori by IS") and 625 may be effi+^cfced by 
multipd}i£i^ the dividend by 8 and 16 respectivnly, and 
dividing the product by 1000 and 10000 rehpectively. In 
the former case the recndindHr, if any, will be 8 times and 
in the latter 16 timns, the true remainder. 


Bxample^ Divide 16379 by 125, and by 625. 


16379 

8 


1000 ) 1 31 

131- 32 rem, 

131 is the quotient and 
or 4 is the remainder 


16379 
16 

26 — 2064 rem. 


26 la the quotient and 
or 129 is the remainder. 


2064 

16 


Exercise 95. 


{iz) Multiply^y the methods of Arts. 1I5’~“117 ; — 


1. 

849 by 5. 

2 

483 by 25 

3 

6998 by 25 

4, 

10869 by 5 

5. 

6043 by 125 

6 

1776 by 125. 

7. 

1234 by 994. 

8. 

6076 by 9999. 

9 

4853 by 625. 

10. 

935 by 984. 

11. 

796 by 988. 

12. 

4231 by 894. 


(6) Find the following products in 2 lines of multiplication:— 
L 864 X 126 2 987 X 9612. 3 445 X 12111 

4. 4651 >#, 648 5. 10244 X 6513. 6. 90045 X 1296. 

(c) Find the following products in 3 lines of Multiplication :i — 
1. 41234 X 36124. 2. 61043 X 18624. 

3. 14323 X 12111 4. 96057 X 721236. 
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5. 37765X 168112. 6. 34699 X 1166132 

7. 348712 X 1431166 8. 806944 X 131296. 

9. 345671 X 15225105. 

(d) Divide by the method of Ait. 119 : — 

1, 1785 by 25. 2 U06 by 125 3. 8690 fay 25, 

4 . 10625 by 125. 5. 76050 by 25 6 12345 by 625. 

7. 12725 by 125 8, 189875 by 125. 9. 54321 by 625, 

CHAPTER XVT. 

PROBLEMS ON THE SIMPLE RULES. 

121* Problems ^ — A. problem is a question demariding 
some thou^bt m discovering the rule or ruks ico be applied 
in its solution 

122. To tlie Teacher* — In the following exercises 
there are 28 groups ot j^tobfems ; and in each g^ronp the firafe 
question marked (a), whicb is to be done omlly^ is followed 
% two or more questions of the same type^ which are to b© 
done in writing. 

The pupils roust be made io write out in full all the steps 
of the solution of the written "nroblema. 

Exercise 96. 

[Queshons marked (a) are io be done orally, ike steps being 
repeated aloud , and questions marked (6), (c). etc , are to be 
done in writing all the steps of the solution betng written 
out in fulW] 

!-*(«) What number added to 17 will make 40 1 

(b) What number added to 4059 will make 8000 ? 7765^ ? 

^ To the Teacher — ** Too often children axe dismayed by the 
eight of a sum in problematic form, however easy it ^ay be The, 
teacher should, therefore, encourage them before attempting to 
solve a problem, always to substitute for the hard numb^irs given 
nasy hues which can be easily dealt with mentally^ they thus 
have a ready test whether the method they propose to adopt iathe 
correct one or not. ** 
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(e) What number must be added to the smallest number of 6 
digits that can be formed with the figures 4* 6, 8, 3, 4, 1 to make 
the largest number of 6 digits that can be formed with the same 
figures ? 

2. (a) What number subtracted from 40 will give 25? 

171 V 30-4 ? 

(6) What number must be subtracted from 4890 to givee 
remainder 3109S ? 1008 8 ? 

3. (a) The sum of two numbers is 50 If one of them is 
what is the other ? //“ 171/4 ? If 32 A ? 

(d) The sum of two numbers is 7054 : if one of them is 3654 
what is the other ? If 2999| ? If 1876*5 ? 

4. {a) The difference of two numbers is 15, IJ the greater 
number be 32 find the smaller , if the smaller number he 26, 
find the larger* 

(h) The difference of two numbers is 2054. If the gt eater 
number is 3333. find the smaller H 54021/3. If 4444 4. 

(c) The difference of two numbers is 1214*8 , find the greater 
number if the smaller be 1785 2* If 848*5. 

5. (a) If you add I to a certain number, the sum ts 30. 
Pind the number . 

(6) If you add 205^ to a certain number you get 1000* Wbat 
is the number 7 

(o) What number increased by 174*8 will give 759*6 ? 

{d) If you 141 to 5 times a number you get 1151* What is 
the number 7 

6 (a) If you subtract 1 from a certain number you get 30 » 
What is the number 7 

(h) Work the above sum, substituting for 7 and 30 the msna-* 
bers (i) 699i and 2568. ii) 104*8 and 2722 6. 

[c) What number decreased by 2147 will give 385 ? 

7* (a) A^fier spending Rs - 25, 1 had Rs* 35* What sum had 
I at first 7 

(£) After spending Rs 412, I have Rs. 795 left. What sum had 
I at first ^ 

After losing Ra. 355^, I had Rs, 759^. What sum had i at 

first? 
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8 . (a) The product of two nurn'fers is 120 If one of their$ 
is 15. find the other. If 40. Ij lb 

(6) The product of two numbers is 19635. If one of the^it Im. 
,77. find the other If 153 If 1 19 If 1/4 of 395. 

(c) The product of two numbers is* 6665666605. If one o£ 
them 18 54. find the other . 

9. (a) What number divided hy IS will give 12 for the 
Quottent ? * 

(6) What number divided by 201 will give for the q uotient 
(i) 185 , til) 1/5 of 2540 , (111 I 125 ^ 1/4 of 18^ 

10. (a) Find the dwridend when the divisor is 8, quotient 
12, and remainder 5. 

(6) Find the dividend when the divisor is 205. the quotient 
l48, and the remainder 135. 

(a) The dividend is 6,260, the quotient 59, and the remainder 
65 . find the divisor 

(d) The quotient being 65, the remainder twice the qaotientr 
and the dividend 13.390. what is the dmsor ? 

The quotient obtained by dividing a certain number by 151 
is 133, and the remainder is 37 Find the numbexi 

11» [a) How many times can She subtracted from 76 and 
what will be the remainder ? 

(b) How many times can 23 be subtracted from 1000, and what 
will be the remainder ? 

(£:) How often can Ra, 45 be taken away from a pmrse contain- 
ing Rs, 800 ? How many rupees will be left m the purse after 
this? 

12. {a} What is the least number that must be added to 18 
to make the sum exactly divisible by 5 f By 7 ? 

(6) Work out the above sum. substituting for 18 and 5 the 
numbers i) 13456, 123 tu/ 20005, 79. 

13. (<2) What is the least number that should be subtracted 
from 36 so that the remainder may he exactly divisible by 82 
By 10? 

(b) Work out the above sum, substituting for 35^ and 8 the 
iollowmg numbers .—(i) 2222 ; 15 (iij 7000. 120. 

14 ^ ( i) The product of two numbers increased by 10 
If one of the numbers is 12, what is the other ? 

(6) The product of two numbers increased by 708 is 193 ,008* 
If one of the numbers is 2564. End the other, 
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(c) Tte product of two numbers dimimsbed by 875 is 970^000* 
If one of the numbers is 375, find the other* 

{d) The product of two numbers increased by 14*8 is 1420 4 , if 
one of the numbers is 8, what is the other ? 

15. (cr) The product of three numbers is 192 ; ij two of the 
numbefs are S and 4, i^hab is the third ? 

The product of three numbers is 134400 . and the product 
of two of them is 525 What is the third number ? 

(c) The product of three numbers is 1 86.06,500, if two of the 
numbers are 8,7^6 and 17, find the third, 

16 [a) The product 3 numbers is 144 ^ if the product of 

the lit 2nd be 48 and of the 1st and 3rd 24, what arc the 
three numbers ^ Verify your answer 

(i) Solve the above sum after substituting the following number© 
for 144. 48 and 24, and verify your answers : — 

(i) 30870. 735; 882. (ii) 386325, 7575. 510 

17. (a) An umbrella costs Rs* S, a box costs 4 times as much 
as an umbrella, and a gramophone 8 times as much as a box. 
What is the cost of a gramophone ^ 

(h) A cow costs Rs 75, a horse 5 times as much as a cow, and 
an elephant 24 times as much as a horse What is the cost of am 
elephant ? 

(c The radius of the earth is 4000 miles , the distance of the 
moon from the earth ss 60 times this radius , and the distance of 
the sun from the e«rth is 40 times the distance of the moon, Find 
the distance the sun from the eaith 

{d) A has Rs 140^ ; B has 5 times as much as A ; and C has 4 
times as much as A and B together . How much has C ? 

18. (a) What number dwided by 15 will give the same 
quotient as 80 ^ 5^ 

Solution 

80^5=16, [ A required nunrber 

Cm required number -f 15 = 16* I =15X16—240. Ans 

^6) What number divided by 72 will give the same quotient m 
5280 divideS by 176 ? 

(c) What number divided by 30 will give the same quotient a» 
302^ div d«d by 5. 

(d) What number divided by 29 will give the aame quotient 
and remainder as 3,259 divided by 16? 
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te) What number divided by 40 "lyill give the same quotient an<f 
s’emamder as 200 15 ? 

19. (a) What numhtt multt^li^ed by 8 will give the same 
product as 20 multtplied by 12 > 

(b) What number multiphed^by 15 will give the same product 
aa 21 multiplied by 50 ? 

{c) What number multtpLed by 36 will give the same product 
aa 48 multiplied by 63 ? 

{d) What number multiplied by 85 will give the same product 
mm 51 multiplied by 55 ? 

20 (a) The sum of 3 numbers is 24 the sum of the 1st and 

2ind i$ 14 and of the 2nd and Srd 18 , find the three numbers 
4Jtnd verily your answer* 

(h) Substitute the following numbers for 24, 14 and 18 above 
and work out the sum 

fi) 817, 604, 336 (iOi68|. 148, 125| Im) 710 5, 300 8; 
€10-0 

21. (a) The sum of two numbers ts 2o and their difference is 
12 find the two numbers and vei ify the answer* 

Solution^ 

If the smaller number were made equal to the larger number, 
then the sum of the two numbers would be 20 + 12 or 32. 

That IS twice the larger number = 32 

the larger number = 32-i“2 or 16 1 . 

And the smallernumher = 16 — 12 or 4 j 

IVbrtfiuation 16+4=20; 16--4=12.] ^ 

(5) The sum of two numbers 18 66666, and their diflference 5® 
2222. Find the two numbers. [Verify your answer] , 

(o') The sum of two numbers is 1720 8 and thtir difference i® 
666 Find the numbers [Verify your answer] . 

(d) The |um of two numbers is 1700 , 'f one of the numbers is 
greater than tbe other by 235, find the two numbers 

22. [a) A has Rs, 4 B has Rs, 5 more than A, and C has 
Rs 10 more *‘han A and B together How much money have 
A* B, and C together ? 

(6) Substitute the following numbers for 4, 5 and 10 in the 
above sum and work it out 

(i) 304. 412V2. 893/4 

6 


(ii) 100*1, 89*5, 380 6. 
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(c' A has Rb, ISO^Iz, B has Ra 15 morathaxi A| and C has twlem 
as much as B How much money have all the three together ? 

23. (a) A has Rs 49 and B has Rs, 30* If A give B Rs. Jl* 
and B gives A Rs, 15, what sum has each after this? 

(6) Sahstltute for 49, 30, 11. 15 in the question above the 
following numbers and w6rk it out:— • 

(i) 388, 100. 281/3, 301/4. («) 149*1, 208 0. 59 1. 20*6. 

24. (a) A has Rs, 50, B has Rs, 20 less than A, and C has 
Rs 40 less than A and B together How much have they all 
together ^ 

(6) ^ork out the above sum after substituting for 50. 20, 40 the 
following numbers :*“• 

u)729. 125. 402^2. <h) 1000 8. 300*9. 255*5 

(r) The population of a town A is 2 5,007. t hat of a to wn B ia 
5009 leas than that of A, and that of a town C is leas than that of 
A and B together by 17030 Find the population of the three 
towns together. 

23. (<^) 3 books and 4 slates together cost Rs, 9^, If a book 
eosts Rs 2;^, whal is the cost of a slate ? 

(6) If 9 horses and 2J cows cost Ra. 8,227-1^. find the price of a 
cow, given that the price of a horse is Rs 752-^. 

(c) A merchant takes Rs 10,000 to the market and buys 725 
bags of rice at Rs 8 a bag and some tm> of ghee at Ra 28 a tin. 
How many tins of ghee does he buy. supposing that he spends all 
his money ? 

(d\ A Railway train runs 360 miles in 13 hours K during the 
first 6 hours its speed is 25 miles an hour, what ia its speed per 
hour during the remaining 7 hours ? 

(^) A man walked 4«290 miles in 275 days If his rate of walk.- 
ing was 18 miles a day durmg 1/5 of the number of days, find his 
rate of walking per day duung the remaining days. 

(/) 7 men and 10 women together earn Rs 300V4. If each 
man earns Ra. 20^. how much docs each woman earn ? 

(e) 7 times one number t^lus 11 times another number ia 78S6, 
If the first number is 333. find the second number. 

26. (<r) F gave 4 cows worth Rs, 45 each and received in 
exchange 20 sheep. What was the cost of a sheep 7 
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(4) A man gives 87 horses worth Rs 525 each an<l receives m- 
exchange 145 mulesr What is the coat of each mule P 

(c) I exchange 42 horses worth Rs. 520 each for bulls worlffe 
Rs 364 a pail How many pairs of bulia do 1 receive ? 

{d) A man gives 1 2 acres of wet land worth Rs. 1,210 an acre» 
In exchange for 110 acres of dry land and«a house worth Rs , 2,753 
What is the value par acre of the dry land ? 

(e) 1 exchanged 24 yds of velvet worth Rs 5 a yard for Rs. 23- 
end a certain number of photos worth Rs, li each... How many* 
photos did 1 get ? 

27. (a) Multiply IjS 72 by 30 and d^vih the product hy^ 
40. 

(b) Multiply 1723 by 1/5 of 550 and divide the prodcct by tho 
square of 48 

(c) Divide the square of 240 by 18 and from the quotient sub* 
tract I6 times the square of 5, 

(d) Divide 34786 by one-sixth of the square of 72. 

{e) Divide the difference of the squares of 48 and 56 by thesum^ 
of these two numbers 

(/) Multiply 1/16 of a lakh by 10 and divide the product by the^ 
cube of 5. 

ig) To 2345 add 1000 times itself and divide the sum by 143. 

28, {a) I take a certain number, add 8 to it. and divide th%^ 
sum by 4 and get 6. What ts the number taken ? 

Solution* 

We must proceed backwards beginning from 6. Thus : 

A certain number -»• 4 - 6. 
this number is 4 X 6 or 24. 

Again a certain number -f 8 = 24 
the number = 24 — 8 or 16, 

That 18, the number taken is 16. AnSt 

• 16 + ^ 24 : 24 4 = 6.] 

{b) 1 multiply a certain number by 8, subtract 23 froi& the pro-- 
duct, and divide the remainder by 143. If the quotient is 7, findt 
the nuijibei. 

(c) I multiply a certain number by 215, add 24 to the product 
and divide the sum by 12 If the quotient is 21 7| find ther number*. 
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id) I tfike a ceitain number, divide it by 5, subtiact 216 from the 
quotient, end multiply the remainder by 11. If the product ia^ 
1265. find the number taken. 

.29. (a) Divide Rs 90 between A and B,lso that A may 
have 2 shares and B 3 shares* 

(ti) Divide Rs. 93 am6ng A. B, and C, so that A may have t 
dhare, B 2 shares, and C 3 shares. 

(e) Divide Rs. 420 betiveen A and B, so that A may have 21/2* 
shares and B 3 V 2 shares. 

{d) Divide Rs 103 among A. B and C, so that A may have 3 
shares. B 2 shares C 1 share . 

(e) Divide £ 723 among A. B end C, so that A may have 
shares. B l|4 share more than A and Cl/2 share more than 
A and B together. 


CHAPTER XVIi. 

USE OF THE SET SQUARE. 


123. To draw a straight line perpendicular (or at 
i^ht angles) to another straight line from a point 
in it or outside it- 



Suppose a perpendicular 
has to be drawn to AB • Place 
g the set square with a side con- 
taining Its T ight angle along AB 
aa shown m position (Dm 
Fig 10. Place x\x&si!rai£hiedge 
along the longest edge of the 
set square Then, pressing the 
straight edge firmly, slide the 
set square to the position (2) 
that is to say. till the edge P’Q^ 
corresponding to PQ passes' 
through the point from which 
the perpendicular^ is to be 
drawn Now draw the per* 
pendicular required* 

7. — (Practical) 


1. Draw a line FQ and from a point R in it, draw a line RS 
at right angles to PQ. 

2. Draw a line AB and from one of its extremities draw 
another line at right angles to it. 
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3, From a point C outside a lino AB« draw a straight liaa CD 
,perpondicular to AB, 

4, Draw rectangles of the following dimensions 

(a) 4 inches by 3 inches. &) 10 cm by 5 cm. 

(c) 3 2 mches by 2 4 inches 

5, Describe — • 

(a) a 2 inch squayCt {b) a 3 inch square* 

(c) a 10 cm square. (d) a 2f inch square. 

6, Describe rectangles of the following length and br^dth an<I 
measure their diagonals :—(a) 12 cm.. 9 cm. (b) 4 8 in. 2*0 in* 
^c) 6 in., 4J m. 

7, Show by measurement that in the set square m which the 
edges containing the right angle are equal to cash other, the 
third side is about 1*4 times as long as either of them# S 

8 Show by xnaasureinant that in the other set square, the 
longer of the two edges containing the right angle is about 1*7 
times the shorter, and that the longest edge is exactly twioems, 
long as the shortest, 

9, Draw, on card-board or paper, reotangles and squares of 
various sizes and cut them out 


CHAPTER XVIII. 


AREA OF RECTAR&LES AND SQUARES. 

124* ArdSb* —By the area of a resungle or a square m 
meant the space occupied by it, t.s , the space enclosed by 
its four sides ; and ifc is measured by means of units like 
square iHch% square foot^ square cetitifTtetre^ and so on. 

125. .To find the area of a rectangle 3 inches long 
and 2 inches broad 


If we describe a rectangle 3 inches long and 2 inches broad and 
divide It into 5 rows of 3 sq inches each, wo see, tnat the area of 
a rectangle 3” long and 2^ broad is (3 X 2) aq mches or 6 sq. 
inches Similarly the area of a rectangle 4'' by 3'' is (4 X 3) sq* 
inches or 12 sq inches, and the area of a 3 ’ square is (3 X d) 
inches or 9 sq inches 
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Exercise 98. — {Practical,) 

1, Show by m diagiam that (1) the area of a rectangle ( 1) iO cmie, 
l)y 4 cm is 40 sq cms 2) the araa of a 6 cm. square is (6X6) sq^ 
cuis. ofSOsq cms 

2, {a) Draw on squared ^a^er a square 12 small divisions'^ 
long to represent a square 1 foot long, and show from it that 1 sq. 
foot = 144 sq. inches, (b) Show the same by a square 12 cm« 
long dmvfn on plain ^a^fcr (cj Similarly show that a sq. cm. 
a too sq. mm. 

3, Cut out a^ paper rectangle 3'* long and 2” broad. And 
ehow by folding it suitably that its area is 6 square inches. 

4 Find by paper folding the area of rectangles of the follow- 
ing dimensions m square inches or square centimetres as the 
cate may te — (a) 4** by : b) 6 cm by 4 cm ; (o) 3*' by 2i'’, 

5. Find by paper-folding the area in square inches or in 
square centimetres of (a) a 2^^ square, (fc) a 3 cm. square, (c) a 5*^ 
square, (^j a 4f cm. square 

Exercise 9S-A.— (OmZ ) 

1 . What is the area of the following rectangles ? 

(a) BV by 6”. (6) 5 cm by 4 cm, (c) 4 J// by 4'/ 

2. What is the area of . (a) a square, (6) a 4 cm square, 
(c) a 5i inch square ? 


CHAPTKR XIX 

CUBOID AND CUBE. 

126. Cuboid — If you exsniirp a model of a cuboid*, you 
willficd (1 that it is bourded by 6 _/?«< surfaces which are 
rectangles, (2) that it has 8 corners (or solid angles), and (3) 
ttat it has 3 dimfcsiots, vig., length, luadih and ih^ntss, 

•A coiBinon brick end a dealwcod bo* are examples of a 

€uboid* 

Note,— S ince a CM6o*d is bounded by rectangular fgqes, it ig, 
otherwise Called a rectangular solid m 

127« Cub6*~I^ th© lengthy breadth and ihichness (or 
Mghi) of a cuboid be equal to one another, it is called a 
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Notb l.--*The boundaries of a cube are 6 equal squares* 

Note 2.— A cuboid and a cube have each 12 edges, each of 
which is the common boundary between two adjacent faces. 

Nf^TK 3 * The opposite feces of a cuboid are equal* 

Esrercise ^(Practical) * 

1. Give some examples of a ouhotd 

2. Hew many faces, edges^ corners {solid angles)^ and plana 
angles, has (a) a cuboid, (b) a cube ? 

3 Name the three dimensions of the following: — 

(a) a dealwood box. (&) a common brick, (c) a wall, {d} m 
black board, (e) a rectangular cistern. 

4, (a) Make clay models of a cube and a cuboid ^of different 
sizes* (b) Make clay models of a cuboid or cube with the follow^ 
ing dimensions . (I) 3 in. by 2 in by 1 in (2) 4 in. by 2 in. by 
2 in. (3) 2 in by 2 in by 2 m (4) 10 cm by 10 cm by 10 cm. 

5. Draw freehand in pencil a model of a cube and of a cuboid 
similar to the following — 



Fig 11. Fig. 12. 

€ Draw "freehand a rough outline sketch of a cube and » 
cuboid similar to the following — 
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OH AFTER XX. 

VOLUME OF RECTANGULAR SOLIDS. 

128* Volume*— Bf the volume of a reotaogular solid m 
meant the spice occupiM by it, the space enclosed by 
its 6 boundaries or laces ; and it is meddured by means of 
units like cubic inch% cubic feet^ cubic centimetre^ and so on. 

Note. — A cube whose edge is 1 inch is celled an inch cuhe^ 
and the amount of apace it includes is called a cubic inch. 
Similarly for a c«6ic foot, a cubic centimetre^ and so on. 

12S- To find the volume (or cubical content) of a 
rectangular solid— 

Let ABCD be a rectangular solid whose length AB is 4 inchea* 
breadth BC 3 inches, and height BD 2 inches First cat the block 
into two equal flat plates, each 1 inch thick (as in Fig. 15) Thezr 
cut each of these plates into 3 square rods each one inch broadi 
and one inch thick (as m Fig 16) , the number of rods will be in 
all 2 X ^ 6 , ajid after this, cut each of these six rods into 4 

cuhas« each 1 inch long, 1 inch broad and 1 inch thick as in 
Fig. (16) The total number of inch cubes will be 6 X 4 or 24 
And as the cubical content of each of the inch cubes is 1 cubic 
inch, the volume of the rectangular solid is 24 cubic inches. 



Fig. 15. Fig. 16. 

By similar reasoning, if the length bo 5 cm t breadth 4 cm . and 
height 3} cm . the volume would be 5 X 4 x 3Jt or 70 Cubic cma. 

Hence see that the Folame of a rectangular solid 
found by multiplyinfi: toorethar the lene^tb, breadth and 
height* This fact fs briefly expressed thus — 

Volume of a rectaugular solid =■ lenfi^th X bteadtli X 
height* 
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130. To find the volume of a cube.— Since the threes 
dimwneiotiS oc d rude dm equtil, its volume U found by cubing 
any on-^ ot us edges 

For example, the volume of a 2.mch cube= 2 inches X 2mcheit 
X 2 mches = (2X2X2) cubic inches ~ 8 cubic inches , the 
volume of a cube 5 cm> long is 123 cubic cms. : and so on. 

Exercise 100 — (Oral and Practical ») 

(A) 1 Fmd the voZwwe of cuboids of the following dimen-* 
eions : — 

(a) 5 inches by 2 inches by 1 inch. (6) 6 cm. by 4 cm. by 
2 cm. (c) 4// by 3ff by 3»». 

2 Find the of (a:) a 4-inch, cube (d) a 3-inch cube, 

(c) a 6 cm, cube. 

3. Show (a) that a cuh'ic. foot = 1728 cub^c mches^ (h) that a. 
Cubic yard = 27 lubio feet, (f) that a cubic centimetre -■ 1000 
cubic mms, 

(B) Make, out of wet clay, models of and and 

hnd their volume by cutting them into small cubes 


CHAPTER XXr. 

REDUCTION. 


131 Reduction is the prooews of expressing concrete 
numbers ot one denomination in units of a lower or higher 
denomination. 

132. The reductioQ of a quantity from a higher denomi- 
nation to a lower denomination is called descending reduo 
tion, and is performed by multiphcatioa and addition. Th^ 
reduction of a quantity from a lower to a higher denomina- 
tion is called ascending reduction and is performed by" 
dirisioD. 


Example 1. — Redme Rs. 15-4 6 
to pies, 

Rs a. p. 

15 4 6 

i? 

240 as. 2928 p. 

_4 as. 6 p. 

244 as. 2934 p. Ans* 

12 


Example 2. — Seduce 
8166 lulf-perice to £ s, rf* 

2)8166 half-penctt 
12; 4083 pance 
20) ^40 shiBings 3d . 
£~17 Os 


£ 17-0-3. Ans. 
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Notb 1.--' At «ac}i 8ucc«88ive step of the process, the learner 
must be careiul to insert the respective denomination. 


Noth 2 — Since the processes of ascending and descending' 
Tednction are each the converse of the other, the correctness of a 
• result obtained by either process may be tested by working the 
result back again by the other. The above examples may be 
proved thus: — 


Proof of Exam'ple 1 
12}2934 pies. 
16)244 as 6p, 
Rs. 15 4 as 


Th^t is Rs. 15 4 8 8. 6 p. 


Proof of Example 2^ 

£ s. d. 

17 0 3 

340 s. 

12 

4080 d. 

d, 

4083 d. 

2 

STSS half-pence. 


Exercise 101, 

Reduce (verifying each result) — 

Englishland Indian Money. 

1. Rs 410 8 as. Ip . Rs. 126 6 as. to pies 

2. Rs 220 7 as : Rs. ICO 4 as, 3 p. to quaiter annas* 

3. 10 pagodas to annas. ; 3 pagodas to pies* 

4. 4,170 pies : 3.151 pses. ; 10,OCO presto Rs as p. 

5- dB34 , ;^6-9- lO , £150-17-6 to pence. 

6, £17 ; 27 moidores to farthings. 

7. 20 guineas 10s. to pence : £50 to four pence, 

8, 18. lQ5d, : 7M2d to £ s. d. 

9, 170.692 farthings : 151 crowns to £. s d 

10. 40,605d. to gui. s d , 100 gni 45, 6<i, to farthings.. 

Avoirdupois Weight. 

11, 24 lb« ; 2 qrs 18 lb. ; 1 cwt, 8 lb, to oz. 

12. 12 lb. to drams ; 2 tons 10 cwt. 7 lb to oz* 

13. 1 cwt? 3 qrs 26 lb . to oz. , 1 ton to lbs. 

14, 2 tons 3 cwt to lb. , 7 stones 12 lb to oz. 

15. 964 oz. to qrs* : 4.224 oz. to cwt 
16» 3.001 Ib. ; 39,680 oz. to tons. 
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Apothecar'tes^ Weight, 

17 5 lb. 3 oz. 2 (lir« 2 scr to gram8,576 scr to lbs 

18. 2 Ib. 7 oz* 5 dr. I acr 1 gr to grains. 1,445 acr to lb. 

18 (a) 3 lb* 5 oz. 4 drroa , 5 lb.6 oz. to grama*. 

18 (&). 12602 grama . 6404 grama, to lb., oz., drams, andgrama.^" 

Trov Weight ^ 

19, 54 oz. to dwt , I lb , 1 lb 10 cz. Sgra to grains. 

20., 2,113 gra, to oz. ; 480 dwt ; 725 dwt to lb. 

Apothecaries' LiQutd Measure 

20 (a)^ 5 cz 5 dr. 20 minima , 10 oz 6 drama, 18 mmims, to 
minims 

20 (6). ICCOmmirrs, 1440 mmiirs. 24C0 minims , t-o oz" etc. 

20 (c) How meny tea-spocns to an ounce ? To 2 oz. ? To 
cz ? 

20 (d). How many table-spoons to 1 cz ? To 3 oz ^ To 6^/t 
oz ? 

20 {«). Reduce 420 minima . 1230 mmima, 525 mmims , 375' 
minima , to tea-spoons 

Madras Wetght 

21. 1 maund to tolaa . 2 candies to aeers* 

22. 2 mds. 1 via. 3 pals to tolaa. 

23. 1 can. 3 via. 5 pals . 5mda« 4 via 3 srs to palama. 

24. 7 rods. 5 via. 3 seers 3 pals to tolaa. 

25. 3,840 half-tolaa , 369 pala to maunds, etc. 

26. 4,094 tolaa; 5, 150 tolaa to maunda, etc, 

Madras Measure — Capaciiy. 

27. 8 gar 33 mar. , 2 gar to measures 

28. 2 gar. 28 mar. 1 mea. 6 ol. to ollocka. 

29- 431 mea. to kalama . 832 ol to parabs. 

30. *5.740 ol to mar ; 8,623 mea. to garces 

English Liqufd Measure^ 

51. 30 gala 2 qts. to gills , 5 gala 3 qta 1 pt to gills. 

32, 500 gilla to gal , qta , etc.; 121 gills to gal , 6ec< 

English Dry Measme 

33, ^4 qrs. 3 buab. 2 pks to pints ; I load to gills. 

34, 12,345 gills to pecks ; 345,678 gilla to quarters 


* 60 grams make 1 dram. 
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English Lmeal Measure . 

35* 1 mile 3 fur. 200 yds. to ft ; 2 miles to ft. 

36. 2 miles 1.700 yds. to inches . 1 mile to inches, 

37 100.000 inches . 60,004 ft to miles, fur, yds., &c» 

36 2.456,769 inches , 123 456 ft, to miles, yds*, &c 

36" A 1 mile 5 chains to inches^ 

36-B, 10952 ft to miles, fur. chains, etc. 

English S(luare Measure » 

39, 5 ac, 1,720 yds to sq. ft , 3 ac. 4,000 yds to aq, ft. 

40 lac 2 ro 1,065 yds. 1ft to sq, ft ; 2 ro. to sq in, 

41 -200,000 8 q inches, 165^705 sq ft to acres. &c, 

Madras Square Measure^ 

42. 4 caw 4,865 sq yds to sq yds , I caw to sq ft. 

43. 1 caw 20 gr. I20 8q ft to $q ft*. 2 caw. to sq ft* 

44 ICO, 000 sq* ft. to caw , grounds and sq. ft 

45 806,565 «q, yds, to acres and yards. 

English Cubic Measure 

46, 2 c yds 20 c ft toe, m . 1,867,065 c. in toe. yds,, ; 
160.000 c m. to c yds , &c ; 10 c yds 17 ft 64 in. to c. in* 
English Time 

47 1 day to sec. ; 2 days 2 hrs. 6 mm to min. 

48 2 wks 10 hrs 15 min to min , I wk 3 hrs to sec, 

49 100, 806 -sec to days ,* 37,807 mm to weeks* 

50. 36.356 sec. to hrs . 3,024 000 sec to weeks. 

Angular Measure. 

51. 4 deg 5 min. 30 sec . 1 right angle 8 deg. to seconds* 

52. 2 rt* angles 8^4' ; 3 rt angles 5' to minutes. 

53. 1 rt, angle 30® , 2 rt angles 17*^ ; 4 rt. angles to degrees* 

54. 125® I 348*^ . 400® ; 270® to right angles. 

55. 21,000 sec, , 2546 mm. to degrees, etc* 

Exercise 102 — (Oral), 

Reduce — 

1. Rs 3-12-5 to pies 
3 £4-0- 10 to pence . 

5 Rs 2-8-8 to pies 


2, Rs. 4-6-6 to pies" 

4 3 gui 17s *6d to pencft, 

6* 3 pagodas to annas. 



COMPOtrNB ADDITION 


9$ 


7. 

Rs 5-5-2 to pies 

8 

£5-10-5 to pence 

9, 

4 vies 20 pal 2 tol to tolas 

10 

1 cwt 1 qt to lb. 

11, 

846 pies to Rs 

12 

1,210 pies to Rs 

13. 

485 pence to £. 

14 

606 pence to B 

15 

1,443 peuce to £., 

16 

1.448 pies to Ra 

17, 

4 acres 25 cents to cents. 

18 

1,670 cents to acres 

19. 

1® 2* to min* 

20 

1 rt angle 20® to deg, 

21. 

2 It. angles to deg. 

22 

300® to rt angles. 

23, 

1 fur< 4 ch to ft 

24 

396 ft to chains 


OHAPrEK XXIL 

COMPOUND ADDITION. 

133* Compound Addition tho additioD ot oompouni 
quantities ut eame ksnd 

134- process of compound addition is as follows ; — 

Add U^ether Rs* 25-15-11, Rs. 7-12-5, Rs. 450»8-&^ 
Rs, 516-4 0, and Be, 89^6-6. 

Rs. As P. Wording 

25 15 11 6, 15. 20, 3! piee. 2 ae 7 p» (set dowzfr 

7 12 5 7 p. and carry 2 as ) , 

450 8 9 2. 8. 12. 20. 32. 47 annas Rs 2 15 as. 

516 4 0 (set down 15 as and cany Rs 2); 

89 6 6 2, 11, 17, 24, 29, (set down 9 and cany^ 

2) , and so on 

Rs* 1,089 15 7 Ans N B — ^The words within brackets a 
not to be uttered 

Note —The method of proof in compound a<MUion is thft 
same as that in simple addition^ 

Exercise 103 

(A) Add the following quantities vertically and horizon- 
tally 

1. 2. 3. 4. 

Rs*^ as. p* Rs« as p Rs. as p Rs as* p^ 

5 . 2C3 7 6 6 13 7 0 12 11 869 0 8 $ 

6. 1.666 9 7 14 12 8 100 14 2 1,764 13 94 

7 . 409 15 0 109 15 6 78 13 7 369 12 Oi 

8. 76 0 11 8 12 10 3,256 111 254 0 84 

9 . 69 13 9 166 13 8 409 10 0 64 9 2| 

(B) - Fill up the following table with the totals of the rows and 
ef the columns, and check the gtand total of the foxmex by find* 
ing,the^giand total of the lattex 
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3* Totals of tows. 


Rs as. p< I Rs as p. | 

4 429 14 B, 829 15 0 10 10 10 

5 728 13 9 49 0 9 78 12 8 

6 84 9 4 120 9 8 0 15 11 

7 94 8 11 359 12 II 329 0 6 

8, 870 0 7 8 13 0 80 14 0 

Totals of 

columns 

(C) AdG tha following quantitiss horizontally and verti- 
tally 

(i) 1. 2. 3. 4 . 

£ s d £ s d \ £ s d £ s. d. 

5. 849 U 11 35 17 9i 220 0 6 760 8 2# 

6. 1,809 19 9 16 0 8i 0 10 8 464 9 3i 

7. 60S 8 10 30 13 Ilf 112 18 0 608 5 6i 

8. 9 13 8 9 18 01 0 6 9 66 9 Hi 

9. 4,695 6 01 19 17 6i I 711 9 6 lOO 6 0 

(ill 1. 2. 3. 4. 

His. Mm Sac, His. Min Sec. Mm. S«c. Days Hrs, Mm Sec. 

5. 10 8 16 12 16 17 13 14 4 3 10 17 

6. 14 0 25 23 20 30 14 13 9 4 30 42 

7. 13 9 36 15 30 40 25 35 6 4 0 6 

8. 4 0 -7 20 45 55 35 25 9 9 9 9 

9. 6 3 2t 7 8 30i ' 6 9 I 4 5 3 2J 

(iii) 1. 2, 3. 4. 

Vis St Pal.Tol. Vis SrPal Tol 1 Vis Sr.Pal.Tol. Vis Sr.Pal Tol 

5. 20 4 7 2 10 0 2 If 0 3 5 2 39 2 7 2^ 

6. 15 3 0 I 9 4 7 2i 7 2 7 1 0 4 6, 2>^ 

7. 16 4 6 2 19 0 6 If 15 1 0 2 i 18 3 6 If 

8 27 352 025 2fl2 141 6-40 0>^ 

9. 39 0 2 0 28 3 1 0* 9 4 6 2 I 129 0 4 If 

(tv) 1 2. 3. 4. 

K«1 Ma'JMea.Msi, Mea.Ol Mea. 01 Ksl Mm Mea. Ol 
5 5 10 5 5 7 7 570 40 5 

6. 7 04 7 55759 7 7 7 

7. 3 20 0 36346 6 5 5 

8. 19 10 7 6 44143 4 0 7 3 



1 . 2 

Rs as p. Rs. as. p 
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(vj 1. 2. 3. 4. 


ewt. qrs 

lb, oz 

\cwt qfs.lb. 1 

tons 

cwt. 

qtB 

cwt- 

qrs. 

lb. 

5. 3 2, 

27 0 

1 

2 3 

0 

7 

3 

19 

3 

24 

6. I 3 

19 5 

2 

3 8 

4 

3 

2 

16 

2 

17 

7. 2 2 

24 9 

17 

0 10 

3 

2 

3 

18 

0 

15 

8. 8 3 

9 15 

12 

2 18 

1 

9 

1 

1 

1 

7 

9. 0 1 

5 12 

14 

1 20 

0 

« 

0 

! 19 

3 

0 

<vi) 

1. 


2. 


3. 



4. 



lb. oz dwt grs. 

lb. 

oz. 

dwt. oz. 

dwt, 

gis lb, 

oz dwt 

4 10 10 20 

1 

0 

6 5 

16 

12 4 

10 0 

3 11 7 19 

7 

8 

4 6 

15 

10 5 

0 7 

5 10 0 15 

0 

9 

5 7 

17 

18 6 

8 0 

0 7 9 21 

4 

5 

8 4 

0 

19 43 

9, 6 


^vii) 


1 



2. 


2. 



4. 



lb. 

oz. 

dr. { 

OZ 

dr 

scr. 

dr 

acts 

grs. 

OZ 

dr* 

act. 

3. 

12 

10 

7 

11 

7 

2 

7 

2 

15 

11 

6 

0 

6. 

to 

8 

6 

10 

6 

0 

6 

1 

18 

8 

7 

2 

7 

8 

7 

5 

11 

4 

1 

5 

0 

17 

7 

6 

0 

8, 

16 

0 

4 

10 

3 

0 

4 

1 

9 

6 

4 

1 

9. 

5 

5 

3 

9 

0 

2 

3 

0 

19 

9 

0 

2 


1. 2. 3 4, 

mis fu* yds mis fur yds. fur yds ft, yds. ft in. 

5. 4 6 100 0 0 5 4 100 2 30 2 10 

6. 8 7 200 6 7 55 5 75 I 4 0 II 

7. 5 4 205 3 3 75 I 10 2 I I 11 

8. 7 5 106 4 6 0 0 77 1 6 1 9 

9 6 4 15 I 3 4 10 7 19 0 ^ 14 2 3 

iix) 1 . 2 . 3 . 4 . 

sc lo. sq. yds. Bc ro sq yds i ro sq yds. sq. ft. to sq yds* 

5. 3 3 1000 5 3 186 3 0 0 2 86 

€. 4 2 265 3 2 1200 4 1004 2 I 49 

7. . 5 2 79 4 0 765 2 865 1 3 65 

8. 6 1 85 5 2 609 2 320 2 3 34 

9. 7 0 • 169 6 1 321 1 159 3 I 3 60 

(*) 1, 2. 3, 4. 

ic.yd ft in. c, yd.ft. m. c.yd. ft m cyds! ft in. 
5. 3 20 1700 0 2 204 5 5 169 4 21 610 

6 4 20 609 5 7 495 0 6 0 6 22 612 

7 3 0 708 8 6 899 6 7 789 7 23 614 

8 5 6 54 0 0 145 7 8 964 9 24 896 
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(*i) 

1 

L 

1 rt angles* deg 

mm 

sec* 

2. 

rt aneles 

deg. 

mm 

|deg 

3 

min 

sec* 

A. 

3 

35 

50 

30 

5 

40 

20 

40 

20 

35 

5, 

1 2 

12 

7 

12 

0 

18 

42 

1 32 

18 

17 

6. 

1 

40 

0 

0 

1 4 

0 

15 

60 

8 

9 

7. 

4 

0 

20 

30 

1 0 

15 

26 

75 

11 

0 


CHAPTER XXIIL 

COMPOUND SUBTRACTION. 

135. Compotind Subtraction is the process of sub- 
tracting one compound quantity from another ot the same' 

Mod. 

136. The process of C(fwpound suhtracHon is as follow*!;* — 

Example 1 —Subtract Example 2.™From ^2000 

JRs. 65 UlO-8/romKs. 716-5 4 takeaway £1724-8 9, 


R*. 

as 

p. 


s. 

d 

716 

5 

4 

2000 

0 

0 

651 

10 

8 

1724 

8 

9 

64 

10 

8 Ans 

275 

~T~ 

3 Ans 


137* The method of proof in compound subtraction m 
similar to that in simple subiractioo. 

Exercise 104, 


ia) Perform the following subtractions and verify the results:— 



Ra. as. 

P 

Ra. 

as* 

P* 

Ra, 

as. p 

1, 

43 7 

6 

2 10 

12 

4 

3. 60 

0 0 


39 6 

4 

8 

7 

10 

54 

§ 9 


£ s 

d 

£ 

5* 

d. 

£ 

s. d. 

4. 

7,001 3 


5. 200 

0 

0 

6. 571 

4 4| 


6.694 18 

; eu„__ 

4* 

79 

6 

5 

40 

10 6 


£ Ra 

as* 



£ 

Ra. 

as p. 

y. 

28 8 

12 ^ 

5 ' 


8. 100 

0 

4- 8 


15 14 

15 

11 


40 

10 

10 10 
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tons cwt. qis. Ib. 

9 21 4 2 94 

4 3 3 5 

10 

tons 

9 

6 

cwt 

7 

3 

qrs 

2 

2 

Ib. 

11 

15; 

Rt. angles, deg. min 


deg 

min 

sec. 


11. 4 54 6 

12 

35 

20 

40 


2 49 25 


20 

36 

31 



(b) Fm<! the difference between— 

1- 315 lb 6 o5s« 1 dwtt and 19 lb 3 oz* 21 grs* 

2 7100 lb and 4695 lb. 7 oz 13 dwt. 17 grs. 

3. 2 oz 1 dr. 1 8CT 18 grs and 1 oz 2 scr 19 gr8» 

4 9 mda. 6 visa 3 86er8 2 pals and lO mds 4 viss. 

5* 24 can 7 mda and 19 can 7 mds 6 vis. 2 seers/ 
6. 3 gar 7 mar 5 ol and 15 gar. 2 mar. 3 mea. 

'7* 356 mar, 5 mea. and 349 mar 4 mea 3 ol, 

B. 2 miles 6 fnr. 2 ft and 7 miles 5 fur 16 yds. 

9. 2 days 3 hrs, 17 mm and 4 days 1 hr lO sec- 

10. 4 ac. 2840 sq yds 7 sq. ft and 5 ac 4 sq yds. 

11. 7 rt. angles and 3 rt angles 48'* 50* 


Exercise 105. 

Fill in the blanks m the following subtraction sums — 

Rs as^ p. Rs^ as p. Rs. as. p. 

‘ 108“ 0 *5 


1. 486 15 8 


100 0 0 

8 .9 


3, 


324 10 9 


48 . . 


200 15 8i 


CHAPTER XXIV. 

COMPOUND MULTIPLICATION. 

138. Compound Multiplication fctje mtlsi plication 

of compound quantitiea. 

la compound multiplication, the multi plierwoust, as in 
simple moltiplicatioQ, be an abstract number, since it 
denote the number of times the multiplicnnd is repeated. 
For example, we may multiply Rs, 4-6-5 by 4, but not by 
4ipies. 


7 
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<«i) 

1 

1 

1 rt angles* deg 

mm 

sec. 

2. 

It angles 

deg. 

min 

deg 

3 

min sec. 

4. 

3 

35 

50 

30 

5 

40 

20 

40 

20 

35 

5. 

I 2 

12 

7 

12 

0 

18 

42 

32 

18 

17 

6. 

1 

40 

0 

0 

4 

0 

15 

60 

8 

9 

7 

4 

0 

20 

30 

0 

15 

26 

75 

11 

0 


CHAPTER XXiri. 

COMPOUND SUBTRACTION. 

135. Componnd Subtraction is the process of sub- 

tract;jiBg one compouhid quantity from another oi the sat3n& 

Jcind. 

136. The process of compound suhtracHon is as follows- — 

Example I — Sultraet Example 2.— From ;£20C0 

Es. 65!.10-8/ro)nKB.716-5 4 takeaway £1724-8 9. 


Rs. 

as 

p* 


s. 

d 

716 

5 

4 

2000 

0 

0 

651 

10 

8 

1724 

8 

9 

64 

"lo~ 

8 

275 

11 

3 Ans 


137. The method of proof in compound subtraction iff 
jBimilar to that in simple subtraction. 

Exercise 104, 


(a) Perform the following suhir actions and verify the results: 



Rs* as* 

P 

Rs. 

as 

P- 

Rs, 

as 

p 

1. 

43 7 

6 

2 10 

12 

4 

3. 60 

0 

or 


39 6 

4 

8 

7 

10* 

54 

_± 

9 


£ s 

d 

£ 

s. 

d. 

£ 

s. 

d. 

4. 

7,001 3 

51. 

5. 200 

0 

0 

6. 571 

4 

4i 


6,694 18 

4i 

79 

6 

5 

40 

10 

6 


£ Ra. 

as 

P- 



£ Rs. 

as 

P. 

7. 

28 8 

12 

5 


8. 

100 0 

4r 

8 


15 14 

13 

11 



40 10 

10 

10 
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tons cwt. qrst 1b. 
9 21 4 2 9i 

4 3 3 5 


Rt. angles dieg. min 
tl. 4 54 6 

2 49 25 


tons cwt qt8* lb* 
10. 9 7 2 11 

6 3 2 15 


deg. mm sec. 
12 35 20 40 

20 36 31 


Find tbe difference between— 

I. 315 lb 6 oz« 1 dwt* and 19 lb 3 oz. 21 grs. 

2 7100 lb and 4695 ib. 7 oz 13 dwt. 17 grs. 

3. 2 oz 1 dr. 1 acr 18 grs and 1 oz 2 scr 19 gra. 

4 9 mda. 6 visa 3 seers 2 pals and 10 mds 4 visa. 

5« 24 can 7 mda and 19 can 7 mds 6 via. 2 seers, 

6, 3 gar, 7 mar 5 ol and 15 gar. 2 mar 3 mea 

7. 356 mar, 5 mea. and 349 mar 4 mea 3 ol, 

S. 2 miles 6 fnr. 2 ft and 7 miles 5 fur 16 yds. 

9. 2 days 3 hrs, 17 min and 4 days 1 Kx 10 sec. 

10. 4 ac 2840 sq.yds 7 aq. ft and 5 ac 4 sq yds. 

11. 7 It. angles and 3 rt angles 48" 50’ . 


Exercise 105. 

Fill in tbe blanks in tbe following suhir action sums — 

Rs as p. Rs as. p. 

2 100 0 U 3 

.. 8 ,9 


Rs as. p. 
486 15 6 


324 10 9 


48 . . 


108 0 5 
200 15 8i 


CHAPTER XXIV. 

COMPOUND MULTIPLICATION. 

138. (Jompound Multiplication i*? tbe mLluiphcation 
0f compound quantitiea. 

In compound multiplicatioo, the multi pliersmust, as ia 
simple multiplication, be an abstract number, since it 
denoV^s tbe number of timts tbe multiplicnnd is repeated. 
For example, we may multiply Re, 4-6-5 by 4, but not by 
4ipi€S$ 


7 
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139. The process of compound multiphoation is as fol» 
lows : — 

Multiply (a) Es. 4-6*8 by 4, (6) £7-7.5^ by 36, 
{c) Bs. 6-7-4 by 127. 

Explanation 

(a) 8 p. X 4 = 32 p. == 2 as 8 p. 

6 as. X 4 = 24 as. , 24 as. + 2 as. 

26 as. = Re. 1 10 as. 

Re 4X4 = Rs- 16 , Rs, 16+ Re. t 
==Rs 17. 

(5) Since 36 = 6 X 6, we first multiply 
by 6 and the product again by 6 
(c Since 127 has no factors, we multiply 
at once by 127 . 

The steps ara as follows. — 

4 p X 127 508 p. , 7 as. X 127 

889 as : Rs. 5 X 127 = Rs. 635 
12 )508 p, 

42 as. 4 p 


No^e — Smc^ 127 12 X 10 + 7, instead of multiplying by 

127 in Example (c), we may multiply successively by 12 and 10 
and to this product add 7 tunes the multiplicand The work 
will then stand as shown below. 

Rs. as. p. 

5 7 4 

12 

65 8 0 — 12 times the multiplicand 

10 

655 0 Cr= 12 X 10 120 times the multiplicand. 

38 3 4 = 7 times the multiplicands 


42 as 
889 as 
16 )931 as 
Rs. 58-3 as 


58 
635 
Rs. 693 



693 3 4 


127 times the multiphcandk 
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Exercise 106. 

Multiply — 

>|A) I. Rs. 5-7-3 by [a) 4, (6) 1 1 

2. Rs. 257-6-9 by (a) 12. (6) 40 

3. Rs, 2 796-14-9 by (a) 24. (bj 63. 

4. £1,706-12-11 by (a) 123. (b) 323 * 

5. £60-17-10 by (a) 2 40, (6) 415. 

6 7 cwt. 2 qrs 10 Ib 4 oz by (a) 12, (6) 32. 

7. 2 tons 3 qrs 12 oz by («) 9, 24. 

8 3 mds 4 viss 3 pal by fa:) 11, (5) 31 

9 1 can. 5 vias 2 pal 1 tol, by (a) 4. (6) 24 
10. 3 lb 10 oz 15 dwt. by (a! 20. (6) 34. 

11 4 days 5 hrs. 10 sec by (a) 30 (5) 14. 

12 3 miles 4 fur 120 yds. 2 ft, by (a) 4. (6) 16 

13. 3 fur. 200 yds 7 in. by {a) 12, (6) 14. 

14. 4 gar 5 par 3 mar. 5 mea by [a] 120. (6) 94 , 

<B) 1 Rs 15-4.65 by («• 4 (dUO 
2 £5 0-71/4 by (a, 4. (6)20. 

3. £100-7-103/4 by (a) 4. (6) 8, 

4. Rs 17-15-4>^ by (a) 3. (6) 8 

5. £964-19-51/2 by {«) 81, (6) 40 

6. £6-4-51/2 by (u) 1036. .6) 4005. 

7. Rs 1,345-8-31/2 by («) 100000, (6) 48506. 


CHAPTER XXV. 

COMPOUND DIVISION. 

140. Compound Division is liie division of a campmud 
quantity either by an abstract number or by a concrete 
number of>the same kind as itself. 

141. When we divide a compound qn^atity by an 
ahstrct number, the quotient is a courttc quantity. [See 
Art. I4i5.} 

142. The process of dividing a compound quantity bjr 
an abstract number is as follows : 



ARiraiOlTIC. 


leo 


Example 1 . 

Divide £17 6s, 8d* by 5* 

£ s d. 

5) 17 6 8 

ibi 9 4 Ans,, 

• 

dividmg £17 by S.tbe quotient 
ie £3 end the reinamdei is £2 Redu- 
cing /2 to shilliufs and adding 65 we 
•get 46s., which being divided by 5, 
gives 9s , for the quotient and Is. for 
tbe remainder Now reducing Is to 
pence and adding 8 d. we have 20 d . 
virhicri being divided by 5 gives Ad. 
iet the quotient. 


£ocample 2. 

Divide Ee. 137 - 9.6 by 42; 

( 7)137 9 6 
42 j fi) 19 10 6 

^Rs 3 4 5 Ans^ 

Here, since 42 = 7 X 6 . 
we divide the given quan- 
tity by 7, and the quotient 
again by 6 

The same result will be 
obtained if we divide first 
by 6 and then by 7 . 


143« When the divifi^oris a large number, and has no 
Jbotors or cannot be easily separated into factors each of 
which is less than seventeen, we employ long division. 


JExample . — Divide £173 8s. 8ii by 43. 

£ s. £ s. d. 

43)173 8 8 (4 0 8 Ans. 

m 

1 

20 Veri^caiion* 

12 £4-0-8 X 43 = £l73;8s. 8 d. Hencer 

33 d. the answer is correct, 

8 d . 

344d. 

344d. 

Exercise 107« 


^^lX^p!d^ (verifying the quotient)— 

1. Rs. 18-6-4 by 4. 2. £320-18-4 by 5, 

% f 79 by 6 . 4. «, 675-12-3 by 21. 

5* 126 cwt, 1 qr, by 28^ 6 . 31 mis. 2 fur. 125 ydsi by 25. 

7 . 62 dyC. 7 hrs. 45 min* by 31. 8 . 128 mds, 2 viss by 48. 

9. Rs. 96-6-7 by 121. 10. 43 yds 2 hwby 25. 

11 . 7 fur. 98 yds. 2 ft 9 m. by 11. 12. Rs 35 by ^0. 

13, Rs. 37-6-2 by 74« 14. 20 rt« angles 8 ^ 6 by 9* 

15. £12 Rs. 7-9 as. 4 p. by 8 . I 6 * 5 mis. 4 futi by 121. 
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lOt 


17. R«. 17643-2 by 350. 18 R«. 88-6.7 by 85. 

19, 3 gui. 6s. by 32. 20 1 civt 3 qr« by 56. 

21. Rs. 1.205-10-0 by 120. 22. Rs 86 590.3-7 by 143. 

23. Divide Ra 62.56,255-8-2 by ta) 625 (6) 1001, (c) 3575. 

24, Divide £16,816875-1-6 by {a) 168, (b) 4 29. (<?) 616. 


144:. The following are exioaples of the division of » 
compoand quantity by an abstract* number, where the 
-quotient is not exact. 


Example 1. 

Divide £25 5s. 10^. by U. 

f s. d. 

11)25 5 10 
^ 2 5 11 ^ 

the quotient (a £2-5-11 and 
the remaindexr la 9d^ 

Vertfication — fi 2-5-11 XU 
+9i. « £25-5-1 + 9d .=;f 25-5-10- 


Example 2. 

Divide Ra. 240 1341 by56L 

Rs. a. p 

8)2 40 13 11 

7) 30 I 8 — 7 plea 

4 4 9 — 5X8 pie*- 

.'.The quotient is Rs 4-4-9^ 
and the remainder is (7 + 40| 
piea or 47 pies or 3 aa 11 pie»- 

Verification — Ra 4-4-9X5^ 
4* 3 aa ll pie8=R8. 34-6-0X3^ 
4- 3 aa 1 1 piea^Ra 240-10.0 
4- 3 aa. 11 pie8=»R8, ’246-13 aih^ 

11 piea. 


Exercise lOS. 


Perform tbe following divisions and verify youxsanswera x— 

1 Ra 4-9-2 by 10. 2 Ra 85-10-0 by 23. 3 £134-6-5 by 5§. 
4. Ra. 257-9-10 by 53, 5. 100 yds 1ft 11 in. by 5. 

6. Ra 10^-10-5 by 49. 7 £80-6.4 by 8. 

8. Ra 298-9-3 by 235. 9 3 tone 8 cwt 5 Ib by 43- 


• 

145- Suppose we have to divide Rs. 16-3-2 equally 
among 10 Tneo. If we divide Rs. 15-3-2 by 10, we get for 
quotitiot Re. 1-8*3 and for remainder 8 pies. This meano 
that we can give Re. 1-8-3 to each of the 10 men and there 
will be a remainder of 8 pies. Now, if we divi!Q.e this re- 
marnfer o£-8 pies among the 10 men, each of them wilt 
get ifiore than ^ a pie. And so, the answer to tbe suok 
correct to a pie will be Re. 1-8-4. 
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Kotb*— I f the xemainder be exact h 5 piei so that we can give 
«aEactly ^ a pie to each, then too the answer correct to a pie will 
"be Re* 1-8-4. But if the remainder be less than 5 pies, so that we 
cannot give so much as pie to each, then the answer will be 
only Re, 1-8-3, the remainder being ignored. 

Exercise 109, 

Perform the following divisions and let the answer be correct 
to eple or to a ^enny as the case may be : — 

I, Rs 25-3-9-7-8. 2. Rs. 13-5-9 6 3. /7-18-4-^7, 

4. £60-8-10-5-12 5. Rs. 3-14-3-5-23 6. /18-13-10-5-3L 

7. £3765-17.8 .^325. 8. £10154-6-5-5-240 

14y6‘ When we divjde one compound quantity by 
another dompound quantity, the quotient is an abstract 
number, becauee it tells us how many times the divisor ia 
contained in the divider d. In this case, we reduce both the 
dividend and the divisor to rhe same denomination and 
then divide. The following are examples of this kind of 
division ; — 

JRcccmpte 1. — Divide Bs, 2 8 as, by 2 as. 6 p* 

; Reducing Rs. 2 8 as and 2 aa, 6 p. to pies, we have 480 piea 
mnd 30 pies respectively. Now dividing 480 pies by 30 pies, we 
have 16 for the quotient This means that 2 as. 6 p is contained 
exactly 16 times in Rs. 2 8 as 

E%am%h 2, — Divide £3-9-11 by £1-7-6. 

Reducing the dividend and the divisor to pence we have 839^, 
and 330ii. , frem which we have 2 for the quotient and 179i^. or 
145. 11^« for the remainder This means that £1-7-6 can be 
taken from /3-9-11 iw%ie and that the remamder after this is 
14s. lU. 

Exercise 110 
(a) Divide (verifying your answer) — 
i Rs. 26 4 eia by Rs 8-l2 as. 2. 15 as by 2 as 6 p, 

3 Ra. 12-8-0 by Re 1-0-8. 4 ;£* 3 Os 6df . by 5s €d. 

5. Rs, 5A2-6 by Rs. 52-8-3, 6. £240 by 12s, 

7 /3. 675 12s td. by £175 Os. 7^? 8 X^s 11 by 5 as 6 p 

9, Re. 1-8-5 by 2 as 6 p. 10. 3-9-0 by £1-0-3 

II. Rs . ISO by Rs 2-4.6, 12 121-8-0 by £2-l0s.- 

13 35 mds 5 visa 30 pal by 2 mda. 3 viss 2 pal 

14. 2 tons 13 cwt 1 qj, 14 lb. by 3 cwt, 3 qrs, 7 lb, 

15 5 guineas by 3 crowns. 16. £4 by 7^d 
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17, 21 nils. 2 fur. 150 yds. by 2 mis. 1 fur. 15 yds, 

18, 1 fur. 163 ydsi 6 m. by 5 yds 6 in* 

19, 1 day 14 bis, 32 min 45 sec. by 1 hr. 10 min 5 sec. 

(6) 1. How many payments of 3 as. 6 pies each can be madft 

■out of Rs 2-10-U and what sum will xemain over ? 

2 How many lengths of 2 ft 8 inches each can be cut 
off from a length of 10 yards and what Jength will remain over ? 

147 * a fraction {like of a Compound 

Quantity — 

Example — Find the value of yi of Ee, 19-3-7. 

Solution, 

g of Rs 19-3-7 -= See Art lOO) « Rs. 3-3-3^ 

= Rs. 3-3-3, omitting ^ pie which is less than ^ a pie. 


Exercise 111* 

Find, correct to a pie oi a penny, the value of- 


1. ^ofi:i5-7-6 

3. pjof Rs, lOO-lO-IO. 

5. 

7. 4 ! of Rs. 420-5.6. 


2 iofRs 48.6-6. 
4. I o! £89-0-0. 

6. g of Rs. 43i 
8 3^ of Rs. 72.0.0 


CHAPTER XXV 1. 

PROBLEMS ON THE COMPOUND RULES. 


Model 1, — A has Rs. 396-7-8, B has Es, 4i8»9.6 less 
than A, acd 0 has Es. 50-4-3 more than B. How much 
money has C ? And how much have A, B®and 0 together? 

Solution. 


A^has 
B has Rs 
minus Ks 
C has Rs 
Rs. 


Rs 396. 7-8 
Ro 347.14.2 

M-'U} R*' 398- 2.5 


A. B and C have Rs, 1,142- 8-3. AnS 
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Exercise 112^ 

1, Samuel has Rs 125-5>5 John has Ra 75-8-9 more ttian 
Samuelt and WilHama has Ra 26-9-4 leas than John. How much 
iies Williams ? And how much have all the three together 7 

* 2 A has £273-14-6. B has £49-14-9 Isas than A. and Char 
twice as much as B How much has C ? 

S. A nas Rs 500-8-6.^ B has Ra, 39-0-6 leas than A, C has as 
much as A and B together, and D haa twice as much as C , how 
much money has D ? 

4. James'has ;f8 17-8-9, Joseph has 720-6-3' If Joseph gives 
to J»*»e« £30-8-6, and then James gives to Joseph £48-6-3, how 
much money has each of them now 7 

5* ^ property consists of Rs. 820-0-6 in ready cash, (2 1 
jewels and ^3) a house. If the jewels are worth 4 times as much 
as the ready cash, and the house twice as much as the jewels, 
what is the value of the whole property? And what is the 
uitference between the value of the house and the ready cash 7 

6* A purse containa £347-13-4, if 1/5 of it belongs to A. % 
to B and the remainder to C, what sum does each possess 7 

7. I have half a lakh of rupees. I give away 1/15 of this to 
my nephew and 1/7 of the remainder to my niece. How much 
remains with me after this 7 

8. There are 4 quantities (1) Rs 409-8-7 (2) Rs 860-7-8, 

(3) Rs 964-5-6. <4) Rs 1000-0-0 Subtract (3) from i4), 
(2) from (3), (1 from (2) add the remainders together and 
compare the sum with the remainder got by subtracting (11 
from (4). 

9. A B an4-,C have shares in an estate worth 2 lakhs of 
Rupees, A’s share is Rs, 543-6-9 less than ot the estate B'a 
share is Rs lOuOO 4-6 more than twice A*8, C has all the rest. 
What is the value of the share of each 7 

Model % — If one ton ot sugar costs wbal is 

cost of 4)4 ? 

Solution, 

Cost of 1 ton of sugar is ;f74-l3-6. 
cost of 4 tons ef sugar is £74-13-6 X 4 or £298-14- 0 . 

And cost of ton of sugar is or £ 24-17-10. 


«% cost of tons of sugar is 


;f323.1l.lO, 
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Exercise 118. 

1. If one maund of sugarcandy costs Rs 21 -8-0, find tfea cost 
of (a) 3X maundsi (&) 4~ maunds, (e) 3^ maunds. 

2 A has ;f75-6-9, B has 2^/3 times as much as A and C haa Sj" 
times as much as B How much has C ? 

3 A has ;£'840-8 6 , B has 4^ times aS much as A and C hm 
£84-6-9 less than 2^ times B*s, How much money has C 7 


3.— 55^ yds. of silk ard 8 yds. of muU togetoer 
cost Rs. 47-15-9. it 1 yd. of silk costs Rs. 7-3-0, find the 
cost ot irmll per yaid. 

Solution, 

Cost of 5^ yds. of silk and 8 yds of mull Rs 47-d5-9* 

But cost of 5;j yds. of silk = Rs. 7-3-0 X 5;^ 

«R8 37-11-9 


.*# Coat of 8 yds. of mull == Rs. 10- 4-0 

Coat of 1 yd of mull Re. !-» 4-6. AiVS« 

Exercise 114. 

1. 4^ yards of silk and 6 yards of mull together cost Rs, 34-12-6- 

If 1 yd of silk costs Rs 6-12-0, what is the cost of mull per yard f 

2 12 men and 15 women together earn Rs 19-3-6, If a man 

earns 12 as. 6 pies, how much does a woman earn ? 

3. 120 apples are bought for Rs 2 1-1 4-0 • ^ (of the number) 

et 3^ as each and at 3 as each What is the price of each of 
the remaining apples ? ^ 

4 I buy 120 mangoes and some cocoanuts for Rs 8-2-0, the 
mangoes at 8 pies each and the cocoanuts as 10 pies each. How 
many cocoanuts do 1 buy ? 

5 2 mds. 4 VIS, of sugar and 3 mda 2 vis of sugarcandy 
together cost Rs 89-2-0 If sugarcandy costs Rs. 2-4-0 a visa, 
what M IS the cost of sugar per visa ? 


Model 4 — Wbat quantity multiplied by 12 will give the 
eame product as Rs 250-7-6 multiplied by 18, 

Solution* 


Rs. 250-7-6 X 18 = Rs 250-7-6 X 6 X 3 

= Rs 1502-13-0 X 3 = Rs. 

• ^ • o 4508-7-0 

, the required quantity » Rs — ^ — *= Ks. 


4508-7-0. 

375-11-3.. 
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Exercise IIS. 

I, WKat quantity multiplied by 15 will give the same product 
m 8 miles 4 fur. multiplied by 12 ? 

2 What quantity divided by 8 will give the same quotient as 
Rs 29-4-5 divided by 1 1 ? 

3« What quantity divided by 13 will give the same quotient as 
£ 128.7-6 divided by 107 

4* What quantity multiplied by 21 will give the same product 
as* 4 mds, 6 vise* 4 pal multiplied by 12 ^ 

5i What sum multiplied by 13 will give a product which 
is Rs* 1-2-0 more than the quotient obtained by dividing 
Rs, 2409^-0 by 12 ? 


Model 6. — A man givte 40 sheep worth Es. 3-4*6 each^ 
and receives in exchange goats worth Bs. 5-7*6 each ; how 
may goats does he receive ? 

Solution. 


Cost of 40 sheep at Ra, 3-4 6 Rs 3-4-6 X 40 = Rs 131-4-0. 
But 1 goat 18 worth Rs 5-7-6. 

, , , , , Rs 131-4-0 25.208 p 

the number or goats be gets = 'r 7^“7'6~* ^ 1 050 p ' 

» 24* Ams* 


Exercise 116 


1. How much muslin at Re 1-5-8 per yard is equal in value 
to 143 yds, of cambric at Rs. 3-13-8 yard 7 

t 

2. A man gave away 24 lb of co£Fee worth 3Sf Ad a lb. fund 
r^iceived in exchange 1 5 lb of tea What is the value of the tea 
per lb. 7 

3. A gives away 50 exercise-books worth 4 as 7 ^es eaeh and 
Rs 7-8-10 in cash and receives m exchange 100 ink-stands What 
is the value of each ink-stand 7 

4 A n^n exchanged 20 sheep worth Rs. 12-8-6 each and 8 
cows worth Rs 50-4-9 each for bulls worth Rs 1^. 1 3-4 eachv 
How many bulls did he get ? 
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Model 6. — A stationer buys 8^ reams of paper for 
Bs, 30-8-0 and pays Be 6-2-0 for carriage. Find, correct 
to a fie, tbe average cost per quire. [I ream = 20 quires.} 

Solution 

The total cost of 8V2 loams 01 170 quires of paper = R8f 30-8-0* 
+ Ra 5-2-0 = Rs- 35-10-0. 

. . Rs 35-10-0 

• . the average coat per quire 

= 3 as. 4^/1 76 pies. 

Now since 40/170 pie is less than i a pie. the answer correct 
to a pie IS 3 as. 4 pies omitting the fraction 40/170 

Exercise 117 

1* If a clerk’s salary is Ps 25 a ironth. how much is it 
(correct to a pie) for a day m the month of August ? 

2, If 235 articles cost ;fl,000, find to a penny) the 

cost of each. 

3 If 25 boxes of sugar together weigh 1 ton 10 cwt , find to 
the nearest pound ths average weight of the sugar in sach box 
given that each empty box weighs 22 lb. 

4. A roan buys 20 eggs at 2 for 9 pies and 12 more at 3 piea 
each. What is the cost of each of the 32 eggs’^ (The 

answer to be correct to a pie ) 


Model 7* — The sum of two quantities is Rf. 405.7*6, and 
their deference is Re. 180-0 6* What are the two quantities? 

[For the method of solution see Model 21 in Chap 
Exercise 11%. 

(A) 1 . The sum of two quantities is ^8C0-5 4 and their differ-* 
enoe is £2C0-8-6 Find the two quantities 


2, Solve the above sum substituting the following for ;^8G0-5-4 
and /200-8 6- 

(a) ^0.0-0 . ;^200-18-7. 

'^b) ) 20 miles 6 fur 100 yds. . 20 miles 4 fur 

(o) 100 mds : 25 mds. 5 vis 4 seers. 
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(B) 1. The sam ot two quantities is €l>7'^4-5, and one of them 
is 17-6-5 less than the other. Find the two quantities. . 

2 A man walks 48 mdes 4 fur in 2 days. If on the second 
day he walks 3 miles 2 fur less than on the first day, what die- 
lance does he travel on each day ? 

3. A house and a garden together cost Rs 10,000 , if the house 
costs Rs. 4U0-8-6 leas than the garden, what is ths cost of each ? 

4. The sum of two quantities is Rs 665} , if one of them is 
greater tban*the other by Ra 5U. find the two quantities* 

5. Divide Rs; 200-8-0 into two parts, such that one'* part may 
be Rs. 8-7-6 more than the other. 


Model 8 — f divide a certaiQ quaatity by 12 and from the 
quotient subtract 1 fur, lO yds and get 1 fur. 30 yds* Find 
the quantity, 

[For the method of solution sse Model 28 in Chap* XV.] 
Exercise 119. 

I take a certain quantity, multiply it by 20, subtract 
£18-10*4 from the product, and get £285.19-8. Find the quanti- 
ty taken 

2. If we add Rs 40-9-3 to 10 times a certain quantity, we get 
“Rs 452-12-3. Find the quantity. 

3 If to 1/9 of a quantity we add 4 mds 3 vis 2 seers, we get 
5 mds. 6 vis. -.What is the quantity. ? 

4. I take a certain quantity, divide it by 1 1 subtract £1-7-9 
from the quotient and get /I -0-1 What is the quantity taken ? 


Exercise 120. 

(Miscellaneous.) 

1. A merchant buys 1 md. 4 vis of sugar at 2 as. 6 pies a 
seer and 2 mids« 5 vis* of coffee at Re. 1-12*6 a viss. Find the 
average cost^per seer 

2. I distribute Rs* 253-14-6 equally among 750 persons ^^how 
much will each of them get| and how much will 10 of thorn get 
together ? 
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3-^ A fcuyfi tea for £ 4»7-6 Bt 6d a lb. and reeervea 4 1b. 
lor bi$ own use. For how much can he sell the remainder at 
4s 3d a lb. ? 

4. A man whose annual income is Rs, 3,000 spends Rs 20-8-9 
a week ; how much does he save in a year ? ( A year » 52^ 
weeks) Also find correct to a pie his ayerage daily expenditure# 

5 A gentleman*8 monthly income is Rs. 250 , if he spend# 
1/4 of his incon e. how much will he save (i7] in a month, (b) m a 
year ? And what will be his daily savings {correct to a pie) in m 
leap year ? 

6. If a clock ticks 60 times in a minutei how many days, 
hours and minutes will it take to tick two lakhs and forty-* 
thousand times ? 

7. How many guineas are there in ;^53»025 ? 

8. How many packages of 1 1 oz« each can be made from 
34 tons 3 qrs. 20 lb. 8 oz ? And how many ounces will remain- 
over ? 

9. A man bought tea for £15 at Ss a lb. and after reserving a 
certain quantity for himself sold the remainder for ^18 at 4s. a 
]b. How much tea did he reserve for himself ? 

10. If Henry has £16-7-6 in six-penny pieces and Joseph ha# 
£ 50 "7-6 in halFcrewns. how many more coins has Henry than 
Joseph ? 

11. If telegraph posts are placed 40 yards apart, how many will 
there be m 5 miles and 7 furlongs ? 

12. What shall I have to pay for sending thrcrigh book-post 
143 packets, 50 of which weigh 7 tolas each. 50 more 15 tola# 
each, and the remaining packets 24 tolas each, if the postage 
is half an anxm lor evsry 5 tolas, and parts of 5 tolas are 
counted as 5 tolas, the postage being payable on each packet 
separately ? 

13. What is the greatest number of articles worth Rs- 2-8-6 
each that can be bought for Rs. lOO, and what sum will remain 
ever 7 

14# If a man’s salary is Rs. 35 a month, how nauch was it 
{correct to a pie) for 3 days in the month of Feb, 1924. 

15. A takes £ 200 to the market and buys the largest 
numi^ of cows that can be bought for the money at ^11-0-7 
each, and for the remainder buys a dozen fowls. Find the cost 
correct to a penny of each fowl. 
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15. A gun is fired at a distance of 2 miles 4 far. How long 
after it is fired will its report be heard, supposing that sountd 
travels at the rate of 1 120 feet per second ? [Answer to be 
correct to a second.] 


CHAPTER XXVIL 

PRACTICE AND BAZAAR TRANSACTIONS. 

148> Suppose a tradeamaa wants to calculate the price 
of 125 things at JRa. 2«6>8. He does not multiply Bs. 2.6»8 
by 125, but finds the price of 125 things at Bs. 2, at 4 as. 
{or ^ of I i Re.), at 2 as (or of 4 as ), and at 8 pies 
(or ^ of'2 as.), and adds these prices together, thus i — 


Cost of 125 things @ Rs 1 = 

R«. 

125 

as. 

0 

p. 

0 

Cost of 125 things @ Rs 2 

250 

0 

0 

Cost of 125 thmga @ 4 as, or of 1 Re =» 

31 

4 

0 

Cost of 125 things @ 2 as, or of 4 as. ^ 

15 10 

u 

Cost of 1 25 things @ 8 pies or ^ of 2 as. =s 

5 

3 

4 

Cost of 125 things @ Fs 2-6-8 = 

302 

1 

4 Ans* 


Note — ' @ Re. 1 * means ‘at Re, 1 each.' 

149. This method is called PracticCi and 4 as,, 2 as,, 
8 pies are called aliquot parts respectively of Rs. 1, 4 as*, 
2 as. 

Note. — A concrete quantity equal to a fraction like 
etc. of another concrete quantity (of the same kind) is called an 
of that quantity* 

Enercise 121 — (Oral)^ 

1. What parts of Ra 1 are 8 as , 4 as., 2 as. 2 as. 8 p., 5 as, 
4p*? 

2 Whatq>arU of 8 as. are 4 as., 2 as.. 1 a , 2 as. 8 p. ? 

3. What^aita of £ I are 10 5 , 5 s , A s , 2 s,* 6 s,, 6 d**f 

4. What parts of 10 s. are 5 s.. 1 s,, 2 5. 6 d,, 3 7 

5. What parts of 4 as are 2 as,* la, i a. 3 pies 7 

6. What part of 5 s> are 1 s , 2 ^ . 6 d., 1 8 d.. 10 d* 7 
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150# Division into aliquot parts*— To find by 
Practice the cost (say) of 345 things @ £0-13-8, we inusl» 
first divide 13^. 8d. into convenient aliquot parts. 

Thus: lOs, M 1/2 of £ I. 

2s. = 1/5 qf IO 5 . 

Is. = 1/2 of 2 j. 

Sd ^ 1/3 or 2s. 

13s. Sd total of the aliquot parta* 


Exercise 122» 


Find by practice, the values of the following numbers of things* 
Also verify the answers by Compound Multiplication. 


A. 1. 345 at Re. 1-12-6 each. 
3- 268 at £l 3-6 each 
5, 298 at Re 1-14-8 each. 

B I 2521 at 12s 9d. each, 

3. 252 at 10 as 8 p each. 
5, 361 at 2 ys 5V^ p each, 

C. 1. 345 at Ra 2-13-4 each, 
3. 720 at £5-17-6 each. 

5. 527 at £4-11-3 each. 


2. 245 at Re* 1-13-4 each, 
4. 3895 at £1-7-4 each* 

6 240 at Re. 1-5-9 each. 

2 249 at 17 s, 4*^2. each, 

4 . 300 at 6 as. 8 p. each, 

6. 868 at 6s. Ad. each. 

2. 240 at Rs. 3-10-8 each. 
4. 4200 at Rs 8.14-8 each, 
6. 8307 at£3-15-6i/2 each. 


151. To find the cost of lil% things at Us- 2-5-6 
each, laust take the price ot 141^ tbinga @ Bf'. 1 a» 
Be. 141-8 o 0 ; to find the cost of 75j^ things at £3-6-9. 
we mast take the cost of 75^ thiags at£l each as £75-6 8; 
aod so 00 . 

Exercise 123. 

Find the cost of the following numbers of tbtngs : — 

1 81V3 @ Rs 3-6-6 2. 273'/z @ 5 as. 3 pies 

3. 124iJ^ 13s. 6d. 4. 251/6 @ £1-7j0. 

5. tTfi @ Re. 1.10.8, 6 125V3 @ 3s. 7i/2d. 
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153 - Ta -find the cost of 775 mangoes ai Us, 4-7-6 
hundred* 

Solution 

Cost of 100 mangoes ®» Rs. 4-7-6 

Coat of 7C0 mangoes or 100 X 7 mangoes ^ Rs. 31-4-6 
Cost of 50 mangoes or IOOXl/2 mangoes = Ra. 2-3-9 
Cost of 25 mangoes or 100X1/4 mangoes = Rs I-I-IOJ 

Cost of 775 mangoes =* Rs, 34-10-1 J 

or Rs 34-10-2 correct to a pie Ans, 

Note — We may otherwise find the required cost by subtracting 
'^ecost erf 25 mangoes from the cost of 800 mangoes. 

Exercise 124 

Find by practice the cost of — 

1* 550 cocoanuts at Rs. 6-8-3 a hundred » 

% 8750 bricks at Rs 12-4-6 a thousand* 

3^ 81 exercise-books at Rs 4 5-3 a dozen, 

4. 95 articles at £l 4-6 a score. 

5« 15 palams of coifee at Rs. 2-3-6 a Viss* 

6. 23 bullocks at Rs. 295«8*0 a Pair 


153* A Bill of Parcels or an Invoice is » statement 
of goods sold, showing particulars ot their quantity and 
prices The following is an example : — 

Madras, 9« 1897. 

^ Ramaswami Aiyar, Esq., 

)Ek>ught of Addison & Co.^ Rs. a. p, 

8 Nota^books at Re 1-4-6 each ... ... 10 4 C 

4k quires of paper at 3 as. 4 p. per quire ... 0^15 O' 

4 dozen pencils at 8 as. a dozen ... ... 2 0 0 

Total ... Rs 13 3 0 

Exercise 125. 

(a) Make out hills for the following articles 

I. Three pieces of muslin at Rs. 5-4 3 apiece. l.-7d8.of 
longcloth at 3 as 8 pies per yaxdi 4 caps at 5 as. 8 pies each, and* 
pecking charges 1 a. 3 pies. 
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2 One cwt of sugax at 4 as 9 pies per ib 5 seers of coffee 
at 14 as 3 piea per seer, and 4 dozen mangoes.at Rs. 2 4 ss a 
dozen . 

3* Twenty-four pairs of spectacles at £1 3s. 5ci, a pair 8 dozen 
slates at 2 s 6 ^. each, 20 note-books at 8 ^/ 2 ^ each, and packing 
charges Is 4d 

4. Fifteen horses at 150-17-6 each lf4 bulls at £75 4s a pair^ 
36 sheep at Jb2b 8 s. a dozen, and 3 mules at £15-10-6 each. 

5. Two gross of steel nibs at 9 pies a dozen, 160 pencils at 
6 pies each, 6 buttons at 8 as 6 pies per dozen, and 1 automatic 
pen at 10 as 9 pies. 

6 . Sixteen oranges at Re. 1-5-0 a dozen, thirty apples at 
Rs 2-8-U a dozen, packing 4 as , 9 pies, and cooly 2 as 4.9 pi^s. 

7. Three pieces of cloth each forty yards long at 4 as, 3 piea 
a yard, I i yards of calico at 6 annas a yard, and one hundred 
reels of cotton at Rs 2 a dozen 

8 . Five seers of sugar at Rs, 4-10-0 a maund, eight palams of 
jaggery at 6 as 3 pics a viss and three palams of pepper at 3 as 
4 pies a seer. 

(d) Make out a bill for the following ancles^ working out each 
item by practice : — 148 mangoes at 2 as 3 pies each, 28 viss of 
coffee at Re 1-4-71/3 a viss. and 181 / 1 seers of sugai at i anna, 
g pies a seer 

Exercise 126f« 

1 . Bought 3 palams of ghee at 8 as. 6 pies a seer. 41/2 palams 
of asafcetida at 2 as 3 pies a palam. and 2 ma^kals of black 
gram at Rs 1 0-6-0 a kalam If a hve-rupee note be given to the 
bazaarn.an, what change should he give? 

2. Bought 63 plantains at 14 for an anna, 120 arecanuts at 3 as, 
4 pies a hundred, 3^/4 bundles of leaves at 2 as. 1 pies a bundle. 
If Rs. 3 be given to the bazaarman what change should he give ? 

a 

3 . 33 limes at 2 for 3 pies, 51 guavas at 81/2 for an anna and 
30 wood-apjles at Rs 3-2-0 a hundred were bought and 
Re 1-4-6 was paid to the bazaarman. How much is still due 
to him ? 

4. A man went to the fair with Rs ICOO ana made the 

following pj^hases — 15 bulls at Rs 84-4-0 a pair, 100 fowls 
at Ra a dozen, 25 geese at a pagoda per pair How much 

money had he remaining ? 


8 



CHAPTER XXVIII. 

CARD-BOARD MODELLING. 


154. To make a card-board model of a cuboid: — 

Diaw on card-board tbe following figure which is the uet* of a 
cuboid 1 inch long, ^/4 inch broad, and 1/2 inch thich, and cut out 
the figure with a pair of scissors Then make a cut with a knifer 
half way tKrough the four boundary lines of the bottom and 
through the lower line of the top» Then bend these fiapa 
through a tight angle and fix the edges with gummed paper of 
tough quality The resulting solid will be a cuboid. 



Top 


Back Side 

L. S. 

Bottom 

t> .... 

R. S 


Front Side 



Net of a cuboid 


Fig- 17. 

Noth. — I’^stead of drawing the above figure on card-board it 
may be draVn on squared paper or on plain paperfand cut out 
and pasted on card-board. 



* If a box made of some thin material be cut through the aide 
edges and laid out so that the sides and ends he m a plane with 
the bottom! this plane figure is called the net of the box. 









OBB, EVEN AND Col^SECBTIVE NUMBERS* 


ii& 


Exercise 127 ^[Practhal.) 

1. Draw on (1) squared paper, (2) on plain paper the net of*— 

{a) a one inch cube, (d) a U/s** cube, (c) a cuboid 2* by 1^/s* 
id) a cuboid 10 cm, by 4 cm. by 6 cm. 

2. Make card-board boxes of the following lengths:— 

(a) l/2» : ib) 11/4" : (c) 2>' (d) 8 cm . (e) 12 cm. 

3 Make card-board cuhoiial boxes of the following length, 
breadth and height. ~(ir) 2« . II/ 2 ". 1'*: (6) 1«. 1", 3/4»! 

{c) lO cm , 8 cm , 8 cm. 

4. Make card-board boxes without lid of the folIo\«ing dimen* 
sionsiH^^) 3” by:2’» by P/2'» . (Jb)r*byl*'by V’ i{c) 12 cm^ 
byr 8 cm by 6 cm. 


CHAPTER XXIX. 

ODD, EVEN AND CONSECUTIVE NUMBERS. 

155. Odd and Even ntunUers. — A whole numbeE 
which 18 exactly divisible by 2 is called aa even nnmber: and 
s whole number waica is not exactly dinsible by 2 is called 
an odd number. 

Thus 2, 4, 8, 12 BIS even numbers, and 1,3, 7, 13 are odd 
'numbers 

156* Consecutive nambers- — Whole numbers which 
follow one another m their natural order are called eoH- 
gecutive numbers. 

Thus 1. 2f 3 ate tkiee Consecutive nnmheram aseetuding Older, 
8, 7, 6, 5 are (out consecutive numbers in descending order. 

ee consecutive odd numbers in ascending order, 
and 10, 8, 6, 4 are four even consecutive numbers in descending 
order. 
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Exercise 128^(1 — 7) (OraVjm 

I. "What is an odd mimbcr ? What is an even number 7 What 
are consecutive numbers ? 

2 Wbich of tbe following numbers are odd and which even ? 
6, 7. 12 20, 100. 75. 68. 99 

3 Name 4 cotisecuUve numbers m ascendingoiict, and give 
the same numbers in descending order, 

4. Name the first five odd numbers and the first five evew 
numbers. 

5. Find the sum of the 5 consecutive numbers in ascending" 
nider commencing from 1 1 

6. From the sum of all the odd numbers lying between 
6 and 14,* subtract the sum of all the even numbers lying 
between 1 and 1 1. 

7. How many odd numbers are there (i) between 40 and 50 
(ii) between 90 and 70 ? And how many even numbers are there 
4iii) between 45 end 65, (iv) between 99 and 77 7 

8 Add together by the simplest method the five Consecutive 
numbers of which the middle one is 3451 

9. From the sum of the 'five consecutive odd numbers of 
which 323 is the middle one, subtract the sum of the fiveconsecu- 
live even numbers of which the middle one is 288. 

10. Write down two sets of five consecutive numbers com- 
mencing from ICOO, and find the difierence between the sums of 
4the two sets. 

11. Subtract the product of the first 8 consecutive numbers 
from half-a-lakh. 

12. Take any four consecutive numbers greater than 650 and 
shew that the sum of the Ist and 4th la equal' to the sum of the 
2nd and 3rd 

13. Take any five consecutive numbers greater than 75 and 
show that the sum of the Ist, 2nd, 4th and 5th is 3 times the 3rd. 

14. Take six consecutive numbers greater than 124 and show 
that the sum of the Ist, 2nd, 5th and 6th is twice the sum of the 

remaining numbers. 

15. Tak^ seven consecutive numbers of one digit and find the 
relation between the middle number and the aumessgfthe other 
eix numbers. Also show that the same relation hoi dsm^^b^s case 

any 7 consecutive numbers of two or more digits. 
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CHAPTER XXX^ 

COMMON FACTORS, 


157. Common factors. — Any number (except 1) whick 
divides each ot two or more nambers is called a common 
factor of those numbers. 

For example, since 3 divides both 9 and 15 3 is a CofnfHon^ 
factor of 9 and 15 Similarly 5 is a common factor of 20 and 
25. 7 18 Bi common factor of l4 and 21 : 4 is a common factor 
of 12, 20 and 28 : and so on. 


Noxa — The number 1 is not considered as 
namber 


a factor of any 


Exercise 129— 


Name the common factors ?of — 


1. 

20 and 15 

2. 

9 and 21. 

3. 

15 and 19. 

4 

7 and 14 

5 

21 and 35. 

6. 

33 and 55. 

7 

105 and 80 

8. 

143 and 121. 

9 

65 and 159. 


158. It often happens that there are more factors than 
oue which are common to two or more numbers. 

For example, the common factors of 18 and 30 are 2, 3, and 
6 (since each of these three numbers divides 18 and 30 exactly) : 
similarly the common factors of 12, 16 and 24 are 2 and 4 

Exercise 130 — (Oral)* 

Name all the common factors of — 

1. 12 and 18. 2, 18 and 20 3 20 and 30. 

4. 36 and 42- 5- 18 and 24, 6 45 and 30. 

7. 12 and 30 8. 100 and 125. 9 48 and 80. 


CHAPTER XXXI. 

DIVISION BY CANCELLATION. 

159. Division by cancellation of common faictors. — 

procefas of diviaion can oe sometimes shortened T)y rejecting 
or cancelljjpxf common factors from both dividend and divisor, 
sinc#^ttl8 does not change the value of the quotient, as will 
be seen from the following examples. This process is briefly 
called division by cancellation* 
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JSMamples. Find the value of (1) ; (2) 


By Cancellation 

il) 15 ^ 3^5 ^ 5 
^ 6 3X2 

Teroovingthe common factor 
3) 1= 2^/ 2 a 


|.(by 


Solution* 

By the Ordinary methods 

15 


< 2 ) 


50 ^ 10X5 _ 10 , 


15 5X3 3 

celling the^ common factor 5) 
,«= SVs. Ans. 


(1) 6X2=12: remainder's 
6 

6X4=3. The quotient is 3^. AnS’^ 

(2) 50. 15)W 

15* 3 — remainders*. 

5 1 

The quotient ^ 


B-m' 


3> 


Exercise 131— (0#*aZ). 

Find the values of the following by cancellation 
* 25 g 21 « 36 . 56 u 63 ^ 105 

'• io- 6- ^ IT *■ 2l- ’• 0- «• 

120’ 

16Q. Another Example. — Find the yaiue of — 


8 

ii o 
^=® 
n 5 

1 



Solutton by Cancellation^ 


Ans 


Note W e first remove the com«* 
mon fact^'r 5 and then the common 
factor 3. We might also first remove 
3 and then 5 


Exercise 132. 


Find the values of the following expressions by cancellings 
the common factors of dividend and divisor one alter anotff,er — 


, 189 0 « 315 4 762 « 1813 

42^ 105 120* ’ 96* ^ 784* 

(&) Show that— 


I 120 2 = o 21000^^^7 

70 7 ' 800 1 ' 6000 6 2 

(o) Find the values of— 

, 4200 n 2500 „ 14400 . ^000 

3200* 1000’ 12000* 2800 



TTSi; 01 i:.EITBJt,S rOH KOMBEKS. 


11 > 


161* To find the value of ~ 

8x9 


II 5 

a*X//( . 11X 5 

^X9f 2X3 

2 3 


Solutton* 


9? 

6 6 


Ans. 


B»'planation,^'^e divide 44 and 8 by their common {actor 4 
=down the quotients 11 and 2 near them aftdt creasing out 
4 l and 8 , similarly -we cross out 15 end 9 and set dewn 5 and 3 
by their side. 

Exercise 133 

Find the values of the following ty cancellation ,•*- 

, 63 X 15 n 49 X 77 , 65 X 21 ^ 121 X 64 

* 36 X 20 * 24 X 33 ' 50 X 12 ' ' 33 X 24 * 

i. 48 X 40 ^ 65 X 63 ^ 84 X 48 « 169 X 56 

* 28 X 15 * 55 X 49 * * 60 X 36 * ' 143 X 35 * 

« 40^0 110 X 81 ,, 140 X 25 144 X 70 

30 X 50 * 33 X 90 ' 21 X 35 * *84 X 100 - 


CHAPTER XXXIL 

USE OF LETTERS FOR NUMBERS. 

162* Iii addition to tbe ten numerals 0, 1, 2, etc., the 
letters of the alphabet aie eometimes used to denote numbers. 
Bur, while each of tbe figures 0, J, 2, etc., has a value, 
we may assign to ItUers used for numbers any value wo 
please. For eiample — 

(1) a b which denotes the sum of any two numbers will be 
equal to 5 + 8 or 13. when ^ = 5 end & = 8 , or to 7 + 3^/2 or 
lOi, when a ^ 7 and 6 = 3i : or to 8 + 2 4 or 10*'4 if sss 8 and 
h SB 2* 4 , and so on. 

(2) X — which denotes the difference of any two numbers 
wiUJipi^qual to 8 — 2 or if u — 8 and y — 2 , or to 3/4 — 1/2 
er 1/4, if « *5 3/4 end y == 1/2 , or to 5 4 — 3 5 or 1 9, if x ~ 5*4 
and y «= 3*5 , and so on. 
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(3) 2a which denotes :^wice any number will be equal to 2 ><5 
•or 10, if fl? =* 5 , or to 2 X or 15, if a = 7i , or to 2X43 or 
8'6, when = 4*3 , and so on. 

(4) xY^y or xy which denotes the product of two numbers 

vill be equal to 3 X 4 or 12. if Af =3 and y = 4 , or to 1 / 4 X 30 
or 15 if a; = ^ and y — 30 , or to 4 X 2 5 or IW, if aj = 4 and y 
=: 2*5 and so on 0 


( 5 ) ^ 




5 or ^ which denotes the quotv^nt of one number 

divided by any another number will be equal to 5 - 5 - 2 or if 
p — 5 and q = 2 , or to 3/4 if ^ = 3 and 9 = 4 . or to 4 8 -5- 6 or 
*8, if a; = 4 8 and y = 6 , and so on. 


(6) 'm® which denotes the square of any number will be 

^qual to 5® ' or 25, if a ^ 5 , or to (2i)® or 6 if « = 2J , suid 

so on. 

(7) which denotes the of any number will be equal 

to 4® er 64, if a: = 4 . or to (1/2)* or 1/8, if it: = 1/2 , and so on. 

(8) (m + n)"^ which denotes the square of the sum of any 
two numbers will be equal to (4 -f 3)^ or 49, if w = 4 and 
n = 3 , or to (lOX 3/4)^ or l2l, Urn = lOi and n ■= 3/4 ; and 
so on. 

(9) (c — d)^ which denotes the square of the difference 
of any two numbers will be equal to (8 — 2)® or 36, if c = 
8 and = 2 , or to (IV^ — 3/4^* or 9/16, if c = 1^3 and d =• 3/4, 
and so on. 

(10) (it: + yTio^ b) which denotes the c ^ of the sUnt 

of any two numbers multiplied by differ e nee oi eaiy tvt a 
numbers will be equal to (3 *4- 5) (6 — 4) or 16, if iV — 3, y *=“ 5* 

== 6. & 4 . or to (1/2 + 4) (4 ~ IV 2 ) or 4J X 2i. if s: = 1/2, 

y = 4, »■ 4 and 6 — I J , and so on. 


Exercise 134 —(A) & [B) [Oral) • 

(A) What is denoted by each of the following expressions ? 
(ja) X (h) m — n (c) a + b + c, {d) 2x* 

(e) mn. (/) 21 + 3m. (g) 2x^, (h) xly, 

(i) (« 4- y)». {]) [I — (k) [a — . &) (c + dj. 

(1) a (h + c). (m) 2 (x — y)2. (n) A xyss* 
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(B) Find the value of — 

1, ^7+<5, if a =• 5, 5 = 7 : = 7J, 3 = 3J * flj = 4, 3==: 1*5, 

2 ai— if *=^10 y=s3 , x=7 1 y^3\ ^ x-2*S v = I '9. 

3 mn, ti m ^ 4:. n “ 3 , m -8 w=li, 4‘5, n 

4, 2l-irm, it I “ 8, w —2^1 m = 3 , 100. //z = 2*5# 

5 a; 2, if ^=5 , a;= 7 » :i:=5l2 , ac -5i: a; = 1/2. 

6 c^, if c=5 , o «4 , c=12 , 0 = 1/2. 

7. it ir=3 3 = 4 , ^? = U, 3=3i, flp=3. & =3i. 

8. i w— if m = 15, «» 5 , w = 10, « = 2J ; - 3, 

w = 2^. 

9. 2<a;& if<3;-3 6 - 4, a = 1/2, 3 = 5, £7-35, 3=7 

10. xyz,iix^3 v = 4, s=2 a:=1,v=3,2=7 

11. (a+i^) (c+ii) if £7 = I 3=0, c=s7, d «i8 : £7=2 3=15- 

c = 12, £? = 5 , £7 = 1/2, 3=1, 0=0, £?=5, £7=2*5, 
6=4^5. 0= 8. £i = 20. 

12 4 (a + 3)2. if = 4 3 «= 3.£7 = 3/4, 3=Ii,£7 = 4 5, 

3 = 6-5, 

13. »-y,if£t; 2, p = l*2. X’^4, 3?»3'4. 

X «2*5,^ =5*2- 

14. n, if «2= 144 . 49 , 81 . 400 . 1/4 . or SDi- 

15. £7. if £ 7 ^ =125 , 216 , 27 : 1000 , or 1728. 


(C) Find the value of the following expressions, if ^ = 5i, 
m = n = 23/ ji, £7 - 4 3, 5 = 3*4. c = 5 2 • — 


I. ; + n 
4. 4£7 — 33. 

7. 2(Z + ^^^)* 

13, (m + n) [2l 


2. £7 + 3 + c. 

5. 53 + 6j. 

8. 20 — «). 


11 . 


m • 


3 21 — 3m 4* 

5, ^ 2//7 — I, 

9 12 ^ + b). 

I — 2n 


12. 


m + n 
a -t" b + 3* 

-») 14. (£7+3— c) (/— li) (£7+2). 


53 
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163. To find the value of’—, when x=i4,'y=S0, and 
e = 18. 


Z 

Solution 


44>^ 44 X 5 220 


7 ^ 

3 


73i Ans 


3 3 

Exercise 135. 


Fin<3 the values of — 

1* wKen flc = 38, 3? = 16, andi « = 19. 


2. ^ when a ■» 144, b « 11. and c = 2U 

3. ^ when I 154. m ^ 23, * « 11, and y = 16 

xy ^ 

4. ^ when^ ■= 26. ^ = 9l, and r « 169. 

5. when a = 72, b = 17, and c = 48. 


164* If as be taken to denote any numberi then it will 
ie readily seen that— 

(1) :r + 3 will denote the number tner eased by 3 , 

\2) X — 3 will denote the number diminished by 3 , 

(3)] ^ will denote the number divided by 3 , 

(4) Sx — 5^ will denote 8 times the number diminished by 
5 times the number p 

(5) ll2x + ll3x will denote tfe sum of half the number and 
mne^ third of the number . 

(6) 2flt: -f 7 will denote twice the number increased by 7 ‘ 

(7) 3x — 4 will denote three Umes the number diminished 

by 4, 

(8) 2 (s: + 3) will denote the number increased by 3 and the 
result multiplied by 2 , 

8 and the 

xeeult divided by 8 , 

(10) % — 10 will denote the number divided by ^ ^^*3 the 
eiuotient diminished by 10. 


(9) 


will denote the number diminished by 
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Exercise 13&. 

If X stands for a certain number, what expression involving x 
will represent each of the following ? 

(1) The number increased by 5. (2) twice the number^ (3) 5^ 
times the number m%nus 3^1^ times the number, (4) four times 
the number increased by 12 (5) the nunber increased by 2 and 
the sum multiplied by 3. (6) the number diminished by 8 and the 
result divided by 5. (7J the difference between the square of the 
number and Ti^rZ/the number, (8) the number divided by 5 and 
the quotient increased by 4, (9) half the number diminished by 
4 5,(10) 8 times the square of the number increased by 14*8. 
(11) the cube of the number divided by 7, (12) 4 times the cube* 
of the number diminished by 6 . 


165 . We shall now illustrate the method o£ solmg 
problems by usieg the letter £C to denote numbers, 

Emm'ple L — If I add 15 to a certain number, I obtain 
38. What IS that number ? 

Solution* 

Let X denote the number 

Then by the question, ac -j- 15 =» 38. 

That is, if X be increased by 15, it becomes 38, 

== 38 — 15 * 23 

Hence the number required is 23. Ans 

[Verification ; 23 -f* 15 = 38 ] 

Example 2. — By subtracting 8 from a certain number I 
get 28. Find that number. 

Solution* 

Let X denote the number. 

Thenj by the question, Sp 8 = 28. 

That is, if X be diminished by 8 it becomes 28. 

A ir = 28 + 8 ^ 36. 

TKuilthe number required is 36. Ans* 

[Verification : 36 — 8 = 28,] 



124 


AKITHMBTIC. 


JSaample 3. — A certain number, when multiplied by 4, 
produces 38. What is the number ? 

SoluHon 

Let X bs the number required. 

Then, by the question. {HU X 4 or 4xi - 35. 

- 38/4 =: 9i/2. 

That is, the number required is 9 -/2. Ans, 

[Yenfication : 91/2 X 4 = 36 + 2 = 38.] 

Example 4. — I take a number, divide it; by 5, and get 32 
for the quotient. What la the number taken ? 

Solution^ 

Let X denqte the number taken. 

Than, by the question * 5 « 32, 

X ^32X5 ^ 160. 

That is, the number taken = 160 AnSt 

[Verification : 160 -5- 5 «= 32.] 

Exercise 137. 

{The answers a^e to be verified,) 

1 A certain number increased by 7 becomes 39 What is 
the number ? 

2. What number when decreased by 7 will become 28 ? 

3. A certain number when multiplied by 12 produces 96. 
Find the number. 

4. I take a jfhmber and by dividing it by 8 get 41/2. What is 
^he number taken ? 

5. If 4*8 be added to a certain number, it becomes 30, Find 
•the number. 

6. A merchant bought a certain number of bags of rice He 
sold away 325 bags and then had 728 bags remaining. How tnany 
bags did he buy? 

7. A person travelled a certain distance by rail and 40 5 miles 
by boat. If the total distance travelled be 100 miles, find the 
distance traveled by rail 

8 If 125 tiines a certain number is a lakh, find the number. 

9 If one-twelfth of a certain number is 15 4* is the 

number ? 

10. If one-sixteenth of a certain number is 7,716. find the 
number. 
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Exam'ph 5, — I take a certain number, multiply it by 7^ 
add 24 to the product, and get 80, What is the number 
taken ? 

Solution, 

Let X denote the required number. 

Then, by the question, 7 a: + 24 ~ 80.^ 

7x = 80 — 24 = 56 
a: = 56 ->7 = 8. 

Hence the number taken is 8- Ans 

[Verification , 8 X 7 + 24 « 56 + 24 = 80.] 

Example 6. — I take a certain number, subtract 7 from 
it, multiply the remainder by 4, and get 52, What the 
number taken ? 

Solution^ 

Let X denote the number taken. 

Then (x — 7) multiplied by 4 = 52 

That IS 4 (a: -- 7) = 52. 

jc -- 7 52 - 4 = 13 

a; = 13 + 7 - 20. 

Hence the number taken is 20 i4n3, 

[Verification ; 20 — 7 = 13 . 13 X 4 52.] 

Exercise 138 

(The answers are to he verified,) 

1, I take a number, multiply it by 8, add 20 to the product 
and get 108. Find the number taken. 

2, I take a number, divide it by 12, subtract 3 from the 
quotient an^ get 2i. What is the number taken ? 

3, If I take a certain number, add l2 to iti and multiply the 
sum by 8, I^et 216, What is number taken ? 

4, 1 take a number, divide it by 6. add 12 to the quotient, and 
get 21 . What is the number taken ? 

5* I take a number subtract 10 from it, divide tne remainder 
by 6 andji/* ft. What is the number taken ? 

6. I take twice a number, and add to it thriCe the same 
xiuirber and get 70, What is the number ? 
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7 To 3 times a certain number 1 add 6, divide the sum by 3 
and get 17* What is the number ? 

8 From 12 times a certain number I subtract 8,000, multiply 
the remainder by 5, and get half a lakh. What is that number 7i 

9, 1 multiply a certain number by 5» divide the product by 6, 
and add 7 to the quotient. If the hnal result la 22, find the 
number. 


Exampli 7 — The sum of two numbers is 48. If one of 
them 18 i3, find the other. 

Solution, 

Le^^ denote the number. 

Then At S- 13 — 48- 

.V ' = 48 — 13 = 35 Ans. 

[Verification : a? + ^3 = 35 + 13 == 48,] 

Example 8. — The difference of two numbers is 35. If the 
smaller number be 26, find the larger number. 

Solution* 

Let X be the larger number. 

Then X — 25 — 35. 

X -* 35 + 25 «= 60 Ans, 

[Verification* 60 — 25 = 35,] 

Exercise 139. 

m\The answers are to be verified.’] 

1. The sum of two numbers is 750 , if one of them ia 328, find 
the other 

2. The difference of two numbera ia 48 If ths ampler number 
be 24, hnd the larger. 

3 I buy a cow'’ and a buffalo for Rs 120, If the coat of the 
buffalo 18 Rs 48, find the cost of the cow. 

4. The <^st of a house and a garden ia Rs. 4,500 , if the cost 
of the gard^ is Rs 750, find the cost of the houser 

5 The difference of two numbers is 75 4. 4L.the smaller 
number is 38 8, find the larger number. 

6. The sum of thretnximh&tB ia one -fourth of a lakh ; if the 
2nd number ia 10,240 and the 3rd ia 728^, find the first nnmhoim 
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Example 9, — The sum of two numbers is 75# If the 
^od number is greater than the first by 3, find the two 
-numbers. 

Solution* 

Let X denote the first number 

Then A? + 3 will denote the second numbeii 

Then + (;t + 3) = 75. 

That IS ;»: + a; + 3 or 2 ;k: + 3 = 75. 

lx « 75 -- 3 = 72. 



And a; + 3 = 36 + 3 - 39* 

That 18. the required numbers are 36 and 39. Ans^ 
[Verification : 36 + 39 = 75, and 39 = 36 + 3 ] 
Exercise 140, 

(The answers are to be verified,) 

L The sum of two numbers is 100; if the second numbar 
greater than the first by 18, find the two numbers. 

2. The sum of two numbers is 44 , if the 2nd number is 
greater than the first by 3. find the two numbers i 

3 The sum of two numbers is 15, if the smaller number is 
3 4 less than the larger, find the two numbers. 

4. A cow and a horse together cost Rs. 500, and the coat of 
the horse is Rs 320 more than that of the cow. Find the cost of 
each. 

5 A garden costs Rs. 720 less than a house. If the cost of 
Isoth together be Rs. 4,050, find the cost of eacht 


Jbxample 10, — If I add 14 to the s^are of a certsdn 
number, I get 63, Find the number. 

Solution, 

Let X denote the number required. 

Then, by the question ac* + 14 — 63 

- 63 — 14 - 49. 
a; - 7. 

the required number is 7. Ans^ 

[Verification ; 7“ + 14 = 49 + 14 = 63.] 
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Exercise 141. 

(Answers io he verified^ 

1, I multiply a certam number by itself add 30 to tbe product 
and obtain 111, Find tbe number. 

2 By subtracting 18 fjom tbe square of a number I get 151. 
Find tbe number, 

3. 1 add 16 to tbe cube of a certain number and get 141. 
What IS tbe number? 

4 I multiply tbe square of a number by 3 and subtract 8 from 
tbe product. If I thus get 139> find tbe number. 

5. divide* the square of a certain number by 4 and get 36 
Find tBe number. 

6 I divide the cube of a certain number by 8 and subtract 
15 from tbe quotient* If tbe remainder is li^, find the number. 

7. If tbe square of a certain number increased by 7^14 is equal 
to 50, find tbe number 

8. If from 3 times tbe square of a certain number I subtract 
20^/4 I get 70 . what is the number ? 


F^aiample 11 — Tha sum of two r>urab^r8 is 240 and tbeir 
diff^erence is 1 20. Find the two numbers 

Solution 


Let X denote tbe greater of the two numbers and v tbe smaller ^ 
Then a; -4* y = 240 and a — y ^ 120 

X + y ^ X — y - 240 -f- 120 — 360 , or 2^ = 360, 
a: = 180 and y = 240 — 180 60. 

Hence tbe required numbers are 180 and 60. 


[Verification , 180 + 60 « 240 ; 180 -- 60 « 120 ] 
Exercise ^42. (Answers to he verified ) 

1, The sum of numbers is 225 and tbeir diflef'enoe is 75, 
What are tbe twoltiumbera ? 

2 Work ou^ tbe above sum substituting tbe following numbers 
lor 225 and 7|":— 

(a) 170 an/70. (6) 470 and 220. (c) 352 and 49 (d) 202*8 

and 42 (e) 1111 and 197 6. 

* Another method of solution is^to denote tbe Za:r^e^^^«nd 
and the smaller no, by jr — 120, or the smaller by x and tbe 
larger by + 120. 
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166 . The examples given below illustrate what is called* 
the unitary method of solving problems, i.e,, a method in 
which we find what is wanted ff’om what is given hy 
passing through a unit common to loth. If, for example^ 
we aie required to find the ccstoi 9 yards of jploth when 
7 yards cost Ea 21, we first find the coat of one yard of 
cloth (the common unit) and then find the cost of 9 yards. 
Similarly, it the cost of 1 cwt* 81b. of tm is given, as in 
Example 3 below, and we are required to find the c*>8t of 
27 ]b„ we take the coat of 120 lb. (= 1 cwt, 8Jb ) of tm 
as given, find therefrom the value of 1 lb, ot tin (which 
may be taken as the common umi) and then proceed to 
find the cost of 27 Ih, 


Model It — If 16 cows cost Es. 500, what will 22 cows 
cost ? 

Solution, 

Coat of 16 cows = Rsi 500. 

500 


cost of 1 cow » Rs 


cost of 22 cows Rs ^ X 22 = Rs. 


16 ' 

500 


125 11 




o 125X11 « 1375 r. . 

BsRg — «= Rs. — 687i. Ans, 

No: 5JE;.— ‘The answer may be given as Ps ists correct to a Re. 


Exercise 143 

(Answers to he gtven as whole number^ 

1. If 24 sheep cost Rsi 202. find the cost of 15 sheep. 

2. earn Rs. 750, how much will 21 men earn ? 

3 If a train runs 1000 miles in 36 hours, how far will it run in 
21 hours ? 
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4. Find correct to a rupee the salary of a clerk for 15 days in 
the month of August, supposing his monthly salary is Rs* 70. 

5. If X cows costy rupees what will be the cost of « cows ? 
Find the value of your answer when «= I5,y = 755. » « 21. 


Model 2. — If 8 men dau build a house m 36 days, in how 
many days can 12 men build it ? 


Solution^ 

8 men can build the house in 36 days. 

I man can build it in 8 times as many days, or 


.V 12 men can build it in 


3 


days or 24 days. 


35X8 days. 

Ans, 


Exercise 144. 

1. If 12 men can reap a haid in 28 hours, in how many hours 
can 21 men reap it i 

2. If 3 horses can plough a held in 9 days, m how many days 
can 8 horses plough the same held ? 

3. Fifteen men can build a wall in 18 days, in how many days 
can 6 men build it ? 

4. If » man can dig a canal in y days, in how many days can 
^}men dig the canal ? Find the value of your answer if ^ « 120. 

75, z •= 90. 


Model 3* — If 1 cwfc. S lb. of tin costs Es. 168, what will 
be the cost ot 27 lb. ? 

Solution^ 

Cost of 1 cw^ lb. or 120 lb. of tin = Rs. 168. 

7 

\ 7 

cost of T lb. of tin «= Rs. =R8. 


7 18'Q 

cost of 27 lb. of tin - Rs X 27 Rs. ~ 

B5 Rs. 37^/5 or Rs. 38 correct to a rupee. Ans, 



VBSi 01 TUB COMPASSES, 


131 


Exercise 145 

1 . If I cwtf of copper coats Ra 168, what will be the cost of 
25 1b ? 

2. If 4 vis, 2 srs of sugar soata Rs 5, what will i md. 1 
3 srs cost ? 

3. If in 1 hr. ID min a trsin runs 8^ miles, how many milsc 
will it run in 2 hrs. 5 minutes ? 

4 If we can buy 320 mangoes for Rs 3 8 as | how many 
mangoes can we buy for Rs i-4 as. ? 


CHAPTER XXXIV. 
USE OF THE COMPASSES. 
1. Describing Circles. 


167> Circle* — A surface Hk-i the bottom of the solid 
called a cone or the ends of the solid called a cylinder ^ i» 
called a circle. 

Exercise {a ) . Name some common objects which ate circular 
in shape {b) Name some Indian coins that ate loimd and some 
that are not round. 

168 * Centre of a Circle. — la the three circles givea 
below the pomis M, N, <iad O which ace exactly in the 
middle of the cirolas ace called their centres. 


c 



Note 1 The lines O A, OB, OC, OD and 0£, wt^h are drawn 
from O the centre of the circle marked (3) to Its bo^dary 
are equal to one another ^ whereas the lines drawnin circle (2) 
from the point F which is not the centre to the boundary Hne^ 
ace not egji^J t1& one another. 


Note 2-*— it circle has only one centre, which may be defined 
as a point within it such that all the straigEt lines drawn from it 
to the circumferenee (boundary hue) axe equal to one another* 
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169. Circumference, Eadius, Diameter.— The boun- 
dary line ot a circle is 
called its circumjtrence ; 
jsicyline drawn from the 
centre of a circle to circum- 
ference 18 called its rad^MS^ 
and any line drawn through 
the centre of a circle and 
terininated*by the circum- 
ference at both ends is 
called a diameter of the 
circle. 

Noth l:t— A diameter of a 
circle is equal to twice its 
xadiut. 

Note 2 — Learn that the 
plural of radius is radii. 

Note 3. — Any number of radii can be drawn in a circloa and 
also any number of diameters, • 

170. Describing Circles with Compasses. 

To describe a circle with the compasses, fix the pencil 
(sharpened to a fine point) in one leg, so that when the com- 
passes are closed, the pencil point just projects beyond the 
steel point of the other leg. Next open the compasses so 
that the distance between the pm point and the pencil point 
is equal to the radios of the circle to be described, Now 
take hold of the head of the compasses,, and fixing the pin 
point on the centre of the circle so that that leg may stand 
upright, rotate the other leg round* the pm point with the 
pencil point m contact with the paper. 

Exercise 146 — (Practical), 

[Questions marke/^ with an asterisk are also to be done on the 
black-board with F. B compasses.] * 

I Practise describing with the help of your compiisses circles 
of ditferent siz^^ 

2*. Pracppe describing /res- circles of various sizes* 

♦ To tbe^(feacher.*^(I} It must be cleaily pointed out to the 
pupil that^the word ctrcle denotes the s^ace enclosed by its cir- 
cumference and not the circumfercnot merely whfthdi only its 
boundary line, 

(2) The pupi! may w<i}l be made to practise describing circles 
free-hand on paper and on the**, black-board, as ithis afioids 
valuable training both to the eye and the hand* 
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3, How many radii can a circle have ? 

4, Describe a circle, draw a few radii, and show by means of 
your dividers that all these radii are equal* 

5* Describe circles of the following radii . — 2 inchesi l^/s mches* 
10 cm., 5 6 cm. 

6 Describe circles of the following diameters • 3 inchesg 
5 inches, 10 cm , 13 cm. 

7*. Draw some circles free-hand and mark their centres by 
judging by the eye. Draw 4 or 5 lines from this point to the 
circumference and measure them to see if this point is^ar removed 
from the exact centre. 

5, Cut out from paper and thin card-board two or three paper 
circles and card-board circles. 

9*. With any point O as centre draw 2 or 3 circles of different 
radii. Learn that circles having a common centre" are called 
Qonoentr^o circles, [See Fig 20 below ] 



10. In the right-hand figure above, prove by using the dividers 

that AC » BD, # 

1 1 , Describe three concentric circles of the following radii 
(a) 3 in., 2 in., 1 in. , (&) 3 cm*, 5 cm., 6 cm. , (e) 4 5 cm , 5 4 cm., 
7 cm. 

12^. On the circumference of a circle take any two points A 
and B. The portion of the circumference lyi*^ between A and B 
is called an arc of the circle If the points A s^^B'are the ends of 
a diameter qf the circle, each of the arcs betwe^them is one-half 
of the circumference and is therefore called .senii-circutit« 
ference. [See Fig 21 on the next page.] 

13*. Take any two points A and B on the circum&krence of a 
circle and join AB Learn tliat the line AB is calledP a chord of 
the circle and^hat the two parts of the circle into which a chord 
divi4w»-^!!rare called segments of the circle. Notethat, if the chord 
AB 18 a diameter of the circle, then the two segments are semi 
circles* [See Fig. 21 on the next page.] 
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14*. Take an arc AB on the circumference of a circle. Join A 
and B with the centre of the circle. The figure enclosed by the 
two radii and the arc between them is called a sector of the 
circle. It will be noticed that any two radii of a circle (not forming 
^a diameter) divide it ink) two sectors, one of which is larger than 
the other It will also be seen that the diameter (= two radii 
forming one straight lifie) divides the circle into two* equal 
sectors, In this case each of the sectors becomes a semi-circle 
and the arc of each a semi-circumference. [See Fig. 21 
below J 



Fig. 21. 

15. Learn to draw/rcc hand an Ellipse This will be useful 
later on in drawing sketches of cones and cylinders* 


171* Qtiadrant»-*-"W a circle be divided into four equal 
aectors by two diameters drawn at right angles to each other, 
each of theSB 4 equal parts is called a quadrant of the 
circle. 

Exercise 147. 

1. What are the three boundaries of a quadrant of a circle f 
What fraction of th^ntire circumference of a circle is the arc of 
m quadrant of it 7 

2. Cut out o^ard-board a quadrant of a circle 


2 Pattern Drawing. 

Exercise 148-^lPractical). 

1 , Copy the follow ing designs on plain paper after firsTMM^ing 
lectangles or squares of suitable size and dividing them into equal 

•quares 



ira® or the compasses- 
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Fig. 24 


2 Desctibe a circle of 2 inch radius, Draw two diameters ai^ 
right angles to each other , and with each of these four radii aa 
diameter describe a circle* 

3. Describe a circle taking 5 cm for its raj^ius Draw two 
diameters AB, CD at right angles to each other Join AC, CB, 
BD, DA, and on each of these four lines describe a seml-eircle 
inside the circle ADBC 

4 Draw a line AD 9 cm. long and describe a circle with AD as 
diaipeter* Divide AD into 3 equal parts j^the points B, C. On 
AB and AC as diameters describe semi-ciMes downwards^ and 
on BD and CD describe semi-circles upward^ 

5. With centre O and radius 4 cm , desdl|be a circle , and 
draw in it two diameters AC. BD cutting each Ikher at rtghi 
angles^ With centre O and radius 2 cm„ describe | circle , again 
with centre^ A, B. C, D and radii 2 cm., describe arcs tnuards, 
so that^their ends may lie on the circumference o£ the largo 
ciStie. 
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172- Powers* — The student has already learnt (Art. 
73) that the product of a number multiplied by itself any 
number of times is called a ipow&r of that number. 

Thus 5 X 5 ii the second power or s(luare of 5, and is denoted 
for the sake of breTity by 5 2, which is read ‘5 squared’ or ‘5 raised 
to the powe** of 2* , 5 X 5 X 5 is the third power or cube of 5, 
and is denoted by 5', which is read ' 5 cubed ' or *3 raised to the 
power of3’,5X5X5X5i8 the 4th power of 5, and is denoted 
by 5*t which is read * 5 raised to the power of 4’ ,«and so on for 
etc, 

173* Ijldex* — The small figure placed above and to the 
right of a number or letter is called tbe znde^ (plural 
indices) because it indicates the number of equal factors 
that are tobe multiplied tosiether to f jrm a powtr. 

Thus in 5®, 2 18 the index , in 5®| 3 is the index : in 10®, 5 ia 
the index, 6 is the index. 

Notk. — Any number 5 is called the/^rs^ of 3 and its 

index is 1. Similarly a is the 1st powif oia» its index being 1# 


174* lihe following examples the powers of 10 are. 
involved. 

Example 1. — Find the value of (a) 10® ; (6) 10** ; (c) 
3x10^. 


Solution^ 


(а) 10« =« X 10 X 10 = 100* Ans. 

(б) 10® = 10 X 10 X 10 X 10 X 10 « 100000. Ans. 

(c) 3X10®«3X10X10X10 X 10 « 3 X 10000 =» 3000. Ans. 


Example 2. — What powers of 10 are (a) 100 (i) 100000 ? 


Solutions, 

(a) 100 m 10 y 10 « 103, 

(b) 1000000 c 10 X 10 X 10 X 10 X 10 X 10 - 10«. Ans. 
NoTB.~It Wii be seen from the above examples that any num* 

ber consisting of 1 followed by ciphers can be expressed as a 
power of 10. of which the index is the same as the number of 
ciphers in the given number. 


Example 3. — Show that 60000 *» 6 X lO®*, 
60000 = 6 X 10000 - 6 XIO^. Ans. 
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Exercise 149« 

W Find the value of 10». 10*. 5^ 2®, 2 X 10*. 4 X 10»- 

(^) What powers of 10 are 150, 1000- a lakh, a millioiii m 
crore ? 

(c) What power of 3 is 27, of 5 is 625. of 4 is 64 ? 

(d) Express each of the numbers 400*0, 60000, 1 100000 as the 
product of a power of 10 and another number. 

(e) Show that 32647 = 3 X 10* 4- 2 X 105+6X10^4-4X10+7. 
and that 205143 = 2 X 10® + 5 X 10® + 10« + 4 X 10 + 3. 

(7) If X = 10. find the value of— 

1. 4*® + 3** + + 1. 2. fl?* + 7x* + 6je + 5. 

3 2x^ + ^^ 4 8a; *f 6 4. 9x* + 9x* + 9x^ 

175. Multiplication and Division of powers of the same 
number : — 

Examples- 

(1) 7aX75r= 7X7 x1 7X7X7 =:75 [5=2 + 3] 

(2) 10 X 1C5 - J[0 X 10 X 10 X 10 = 10*. [4 = 1+ 3.] 

. (3) X ^ X *== a;*. [4 = 3+ L] 

From the above examples we see that to multiply together 
two powers of the same number t we have to add the indices* 

( 4 ) « 10X10X10 «10» 

{3 = 5-2] 

(5; ^!=*><*^*^*X*X*=*». [3 = 4-1.] 

X X 

From examples (4) and (5) we see that to d^mde^one power of^ 
a number by another power t we have to subi^ot the index of 
the latter frpm that of the former* 

Exercise 150, — lOraU) 

Perform the following multiplications and divA^ions*— 

(а) L 25X?,^ 2. lO^XlO^ 3. ®*X«. 4, 2X10X10^» 

(б) r^x*^*4.5** 2. lO^-MO, 3, 10® ^ 10^. 
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CHAPTER XXXVL 

DECIMAL FRACTIONS. 

1. Introductory. 

176- Names of Fractions, — We have in whole numbers 
the den om I nations ten^ hund7ed^ thousand^ etc., of which Un 
is ten times the unm and the lest are each 10 times the 
preceding^one. Similarly we have in ftacitons the df^nomi- 
nations tenths hundredth^ thousandth, ten-thousandth, hundred^ 
thousandth, millionth, etc., ot which te^iih is one-tenth of the 
unit and the rest are each one-tenth of the preceding one. 

177, Jttecimal Fractions.— A number consisting of one 
or more ot the tractions tenths, liundtedths, etc., is called a 
deamal fraction or simply a decimal. 

Tor example a number consisting of 4 tenths, 3 hundredtns 
and 4 ten-thousandths is a decimal. 

Note, — A number consisting of a whole number and a decimal 
is also called a decimal . 

178 Local value : — Id the whole number 5432, the 
figures 2, 3, 4, 6 denote in order 2 units, 3 iens^ 4 hu?zd9*eds, 
and 5 thousands ; similarly in thb decimal 2*345 the htjures 
2, 3, 4, 5 denote in order 2 units, 3 tenths, 4 hundredths^ 
and 5 thousar^dihs 

Note, — I n 2*345 the dot which separates the integral from the 
fractional parts of the number, is called decimal ^omt or 
damply point. 

Exercise 151 — (Oral)> 

What is the lofM value of each significant digit in thelollow-^ 
ins decimals ? 

1. 25-34. 2. 16-048. 3. 3 0045. 

4. -8009f 5. 666*0666. 6. 4-0005691. 


179. Graphical Representation of Decimals — the sub- 
joined figure ABOD, which is a square cut up mio lOD 
amall equal squares, represent the unit, then every one of 
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fcbe ten Tertical and of the ten honzantal in it 

consisting of 10 small ^ 
squares each, will repre- 
sent One- tenth (*1) ol the 
unit and every one of the 
hundred small squares 
like HBEGr will denote 
one-hundredth (*01) of 
the unit. Again, it every 
one of these hundred 
squares be sub-divided 
like AKLP into 10 equal 
strins, each of these 
strips will represent one» 
thousandth (001) of the 
unit, and so on. Fig. 25. 

Thua the shaded portions of the £guie ABCD taken in order 
from the bottom will respectively represent ‘2, 04, and *26 of the 

unit. 

Exercise 152 — {Pfactical), 

{a) Represent graphically on squared paper the following 
decimals : — 

1 Four-tenths. 2. Three-tenths and seven-hundredths 

3. 7-tenth 8. 4 2-tenths ahd J-hundredths 

5 03 6. *52. 7 T9 8 *66. 

(b) If the square AKLP in Fig- 25 above be divided into 100 
equal parts, what decimal of the whole square ABCD will each 
of these hundred parts represent ? And how many of these parte 
will represent 0004 of the unit ? 

(c) * Divide a sheet of note paper into 10 pieces, which may 
be taken as equal to one another. What decimal fraction of the 
whole sheet is each piece ? Give 9 of these pieces to a pupil 
and divide the iOth piece into 10 egwa/parts What decimal of 
the whole sheet is each of these 10 pieces ? Give 9 of those pieces 
to Proceed m this way till C gets 9 pi^ea wh ch are each 
one^thouscrndth of the whole sheet* and the regaining piece is 
given to D 

Now answer the following questions (1} W^at decimal of 
the entire sheet will 4 pieces taken fromf^A 3 from d and 1 from 
C make ? (2) How many pieces must be taken from A B and C 
to make ’369 204, 042, *001 of the entire sheet ? 

To the Teacher. — ^This exercise is intended to give the 
pupil a clear idea of decimal fractions and should not therefore 
be passed over. 
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2 Numeration and Notation of Decimals. 

Efcam^les* 

(1) *451 is ToacJ as four-tenths, five hundredths and one 
thousandth, or as decimal (or point) four, five, one. 

(2) 20503 is read aG two hundredths and five and 3 ten- 
thousandths, or as two, point, nought, five, nought, three.* 

(3) Fourteen, and five tenths, seven thousandths, and eight 
millionths iff written as*14 507008. 

Caution^ — *576 should never be read ' ^ decimal five hundred 
and seventy-six ’* 

^ Exercise 153, 

(a) Espresa in figures — 

1* Seven-tenths 2. Four and four-tenths, 

3. Thirty, and seven-tenths and one-hundredth. 

4. One,and one-tenth, two-hundredths and three-thousandths 

5. Seventy-five, and four-thousandths. 

6. Eight-tenths and eight-hundredths. 

7. Six-hundredths. 8 Nine-thousandths, 

9. One-milhonth. * lO, Two ten-thousandths, 

1 L One-tenth, one-thousandth and one-milhonth , 

12, One thousandth and one-millionth, 

13. Eight^hundred and forty-five thousandths. 

14 Five- tenths and fifty- five thousandths 

15 Seven- tenths and seven-thousandths, 

16. Two hundred and thvrty-^eighi tenths. 

17. Fifty, decimal, nought, nought, eight, one, 

18. Four, point, three noughts, five, seven. 

(J) Express in words— 

1. *7. 2. -9. 3 -1. 4. -02, ^ 

5 *13, *45. 7. 2*3 8. 14 0405. 

9 *109005. lO. 120*00007, 


* To the leacher — It is of the utmost importance that begin-' 
nets are taf!^ght to read decimals using the words tenths, 
hundredths, &c Unless this is done in the eirher stages of 
teaching, the pupil is apt to read a number *456 as * djso^al 
four, five, six,* without the slightest idea of the real meaning 'of 
ihe figures* 
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3. Comparison of Decimals. 

180 . la a row of figures denotiog a v)hoU number^ the 
value of any significant figure is greater than that of all the 
figures that follow it. 

Foresample, in 219S05 the value of 1 ^which denotes 10000) is 
greater than 9305* 

Similarly, in a row of figares denoting a dectmalt the value 
of any significant figure is greater than the value all the 
figures that follow it. 

For example, in 51 92034, 1 is greater than *92034 , the value of 
2 (which denotes *02} is greater than the sum of the values of 3 
and 4. i e*% greater than 00034. 

181 . The following examples in the comparison of 
decimals can be easily understood, 

(1) *2 is greater than * 156, since 2 In the tenths place is greater 
than 1 in the same place 

(2) *234 IS greater than 2194, smce 3 m \he hundredths place 
IS greater than 1 m the same place, 

(3) rO is greater than '999, since 1 0 is greater than 9 

(4) *1 is greater than *0598, sinca *1 Js greater than ‘O, 

(5) of the decimals *348 ‘4, and, ‘35 the greatest is '4, the next 
is '35, and the smallest is *348, 

Exercise 154 — {Oral), 

{a) In each of the following parts of decimals, find which is 
the greater; — 

1. -35. *29 2 -82^9, 3, *643, *634 4, *1232, *12319. 

5. *076. 'Itf!. 6 - 2. *145 7. *106, '12. 8. '046. *0098. 

(6) Arrange the decimals in each of the following groups (i) 
in descending order of magnitude, (ii) in ascending order of 
magnilude. 

!• *4, -35. -41. 2, -05* •12,'043 3. |05. '50, *51. 

4, 1 43. M. i 089. 5. -COlI, *01, '003. 6. '0345. ‘14336. 

(e) Write down the least decimal less than 1 Containing 4 
places of decimals and the greatest decimal less than 1 containing 
5 places of decimals 

the Teacher. — The beginner must be cautioned against 
supposing that the magnitude of a decimal is determined 
by the number of figures it contains though it is so in the case of 
integers. 
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4. Affixing and Prefixing Ciphersjto Decimals. 

182, The value of a decimal is altered by affixing 
ciphers to it, by adding ciphers to the right of t. 

For er:ample 2300 is the same as *23. since each of these 
decimals denotes 2 ienth% and 3 hundredths, 

{l) The value of a decimal is altered and diminished by 
prefixing ciphers to it. 

For example *023 and *0023 are each less than *23, since the 
digits 2 and 3 which denote 2 tenths and 3 hundredths in *23. 
denote 2 hundredths and 3 thousandths in *023 and 2 
thousandths and 3 ten-‘thousandths m *0023. 

(c) It IS ^evident that an integer like *43 may be written 
in the torms 43*0, 43*00, 43'000, etc, 

(d) It should also be noted that the insertion of cipher® 
in the middle of a decimal diminishes its value. 

For example *2304, *23004, *2034 are all less than *234. 

Exercise iBB,--{Oral), 

Show that — 

1, *3500 and 35000 are the same as 35. 

2, *035 and 0035 are each less than ‘33. 

3 49*0, 49*00, 49 QOO are the same as *49, 

4. 1023, *10203. *1203. *12003 are all less than ‘123, 


5. Addition of Decimals. 


183. We shail illustrate the addition of decimals by three- 


Examples, 

Add together 4‘o66, 19 0^5, 9’644 and *503 
‘(2) 4'66, 5 0689, 3'0466 and 4'76. 
(3) i 5-746, 1 436, 0-603 and 2-816. 


.(1) 4‘566» 
15 055-. 
9*644 
•503 


(2) 


4-5600 
5 0698 
3 0456 
4-7600 


(3) 15 745 
1 436 
4) -603 
2-816 


29 768. Ans. 


J 7 -4354. Ans. 


20’6jz!^ Ans, 
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In Bwam^le 2, we afSx ciphers at the end of the first an^l 
fourth numbers for the sake of convenience, since the a£5xing of 
ciphers does not afiect the value of the numbers* 

In Example 3> we score out the two ciphers at the end of the 
answer, as they do not in any way affect its value. 

- Verification. — ^The answers can be verified as in the addition 
of integers. 

Exercise 156. 

{a) Add together the following groups of decimals and vexi^ 
your answers : — 

1. 45*708 2. 123 005 3. 1234 5 4. 10546 

53 087 83*694 769 8 8-8765 

75-869 30*048 669 9 4 6954 

20 405 6-804 2687‘6 8*1735 

Id) Find the sum of— 

1. 46*79. 7 732; *452. 6*006. 

2. 17-0091 ; 7923 . 20*4579 : 34 0007. 

3 14 05, 140 5; 1*405, *1405 

4. Four- tenths and six-hundredths; three-tenths and two- 
hundredths , seven-tenths . five-tenths and two-hundredths 

5 Three, and three-tenths, three-hundredths: three, and 
three-thousanths : one-thousandth. 

(c) Find the sum of all the decimals of 3 places that can be 
formed with the digits I, 2, 3 in every possible way, each figure 
being used only once in each decimal. 

{d) Find the value of a; + y -j- *, if (1) x = 3*25, y = 4*8 and 

0 1 056 (2) it •« 45 6, y == 4' 56, and z = 436 

ie) Find the sum of the least and greatest decimals less thait 

1 containing 4 places of decimals 

6 Subtraction of Decimals. 

184 . The following examplee illustrate the subtraction 
of dedT^als 

£iamphs , — Subtract (1) 3*485 from (2) 50*5488 

from 213 12] (3) 1’6095 from 14* 

(1) 4-506 (2) 213*1200 (3) 4 0000 

3 485 50 5468 1*6095 

^ 

1-021 162 5732 An$. 12 3905. 

41 ^ 1 

Verification— The answers can be verified as in the subtrao 
^tion of whoU numbers^ 
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Exercise 157. 

{a) Perform the following subtractions and verify your 
BBS wars . — 

1. 3-456 2 14 156 3. 7'605 4 120 1 

2-148 3-044 6-786 12 01 

5. -3004 from 3-004. 4*549 from 16. 7 2 004 from 2 06 

(6) Take away 14*5605 fzom 1456 05. 

io) Subtmct 8 76 from 19, and from the result take away 
4*005, 

(d) Find the difference between 1 005 and 10 06. 

le) «"By how much does 1 469 exceed 1 43 ? 

(/) What number must be added to *0049 to make it equal to 
unity ? 

te) The sum of two numbers is 2 '0054 and one of them is 
1 0008 , find the other. 

{h) The difference of two numbers is 4 04, and the greater of 
them is 5 06 , find the smaller. 

fi) By how much does the sum of 3 5. 35, and 35 exceed that 
of 5. 5 and -05? 

(ft) Find the value of ^ — y when x ^ 3‘5 and y = *005. 

P) Find the value of x * — ' ^ y when (i) X = 3-85 and =4 386 
(ii) X - *057 and y “ 1*08 , (iii) a; -2 07 and y = 4 046 

im) Find the value of x when (1) x -t- 3*456= 10*5, (2) x — 10’05 

=a *65 


185 . We will now solve two eiamples involving both 
addition and sabtraction of deoimale, 

SxampU 1.— S'iplify 3-4—1 76 +;5-4. 

JSsmmple 2-- ^Vind the value of 4'5 + 6'00& — 8'5 — 1'66. 


II 

plus 5‘C 
8-80 
minus 1*76 
7-04. 


Ans, 


( 2 ) 


84 

1-66 

1006 


4-5 

plusi 6 005 
10-505 
minus 10 06 

•445 Ans. 
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Exercise 158. 

(a) Find the value of the following expressions : — 

I 45 4-4 54 + -454 2. 45*4-(4'54 + *454), 

3. 12+13+ 1‘4— 2*4— -24. 

4. 1004— lOD 4 +• 10*04— 1*00+ 

5. 2-35 + 4 ‘56— I 23 — 2-34. 

(b) Subtract the sum of I 404, 14*04 and 140*4 froip 1404* 

(c) From the sum of 1*03 10*3 and 103 subtract *103. 

(d) Find the value of (i) ;i? — y + s;, and (li) of ^ + 'll — sf , 
when Ji: = 10 2, y ~ 8 05, and z = 1*876 

(e) Find the value of a h — c when (il a =» 4*5,^ == 3 05, 

c — 1 208 , (h) ^ = 100 5 b — i 005, c = 10 05 


7. Multiplication of Decimals by Integers 
186. Multiplication of Decimals by powers of 10: — 

la the number 1234*567, suppose the decimal poiat is 
moved one place to the n^ht so that it becomea 12345 67, 
Now coDipariPg these two numbers which nre composed 
of the same figures in the same order, we fi’>d tb^it every 
figure iu the latter has ten times the value wh*ch it haa in 
the former, and therefore the latter number is »mea the 
former Hence to multiply a decifmil by 10^ wt hnve only 
shift the decimal point one place to the tight* Similarly, to* 
multiply a decimal by 100, 1000 we have to shift the 
decimal point two places ^ three, ^c, places, respectively, to the 
right, ue , as manif places to the right as there are ciphers 
in the multiplier — affixing ciphers, if necessary. 

Examples* 

3 4561 X lOaO = 3456 1 1 3*504 X 3000 « 35^’ == 3504 

1 0504 X 100 = 105 04 3 504 X 10000 - 35{?'q = 35040 

•054X 10 0-54 or 54. 1 •04X 10000 = 0400' 400 

Note. — I n the fifth example, we add a cipher at tj^e end, as 
there are ciphers m the multiplier and only decimal 

places ID the muTViphcand Similarly m the sixth example we 
add tfSo ciphers at the end, since the multiplier contains four 
ciphers and there are only two decimal places m the multipli* 
oftnd* 


10 
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Exercise 159 — [(c^) <ind (b) Oral ] 

(a) Multiply each of the following numbers separately by 10, 
100. 1000, 10000. &c,,— 

1 1-23456 . 2. 12*3405. 3. 690*0456. 4 0432. 

5 00432. 6. *0000432. 7 *02. 8. *004. 

O 

(b) 1 How many tenths of a minute aie there in 3*76 
minutes ? 

2 Ho^ many hundredths of an inch are there in 1*085 
inches ^ 

3 How many thousccndths of a mile are there in ‘45 mile ^ 

(c) If a; ^ 4*08, 1 ? *0062, z ^ \ 54, findi the value of— 

<i) IQho + lOOy f 1000;^ , (n) 100« — lOOOy. 

. 187. Multiplication of Decimals by any In- 

teffer^ — We eball explain this by some examples. 

Examjple (1) Multiply 1-234 by 6. 

Explanation, 

4 thousnndths'yfi =» 24 thou* 
sandths^2 hundredths and 4 
thousandths. We set down 4 
under 4 ( — i,e , in the place of 
thousandths')^ and carry 2 to 
the hundredths place. Agaim 
6 X 3 «= 18 , plus 2 18 20 , set 
down 0 and carry 2 , and so on. 

Eximde ('2) 13*425 X 14. 

Explanation*, 

Solution 5 X 14, 70 , set down 0 under 

13*425 5 and carry 7. 

r- 2 X 14, 28 ; plus 7, *35 , set 

19^^^. down 5 under 2 aad carry 3 . and 

so on. 

flote right-hand figure of the multiplier is placed 

under the right-hand figure of the multiplicand. 

Note 2 —The decimal point in the product 5 exactly below 
the decimal point In the multiplicand* 

Verification —The product can be verified by casting out 
nines* 


Solution 
1 234 
6 

7 404 Ans, 
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Exercise 160* 

{a) Fmdi the following products and verify them 


i. 

3 708 X 9. 

2. 6 065 X 8. 

3. 2 345 X 16, 

4 

4 182 X 11 

5 6 054 X 15 

6. 8*625 X 16. 

7 

2 303 X 13 

8. 5-055 X 14 

, 9. 121 35 X 6. 


(6) Find the value of ; (i) 8 a 5. (li) I2ar, when » “ 180 05* 

(c) Find the value of 9x5 — lly when aj — 18 43 and y = 15*05 
[d} Find the value of Sa + 7b when = 3* 125 and ^ « 49 006. 


jSosarnple {3). Multiply 4 32^ b} 432.’^ 


Solution 

Method (A) I 


Method (Bh 


4 321 
432 


4-321 

432 


8 642 ... (i) 

129 63 ... (li) 

1728»4 ... (m) 

1866 672. Ans * 


1728*4 
129 63 
8 642 

1866 672. Ans 


(iii> 

{n> 

(i> 


’Explanation. 

{a) 1 thousandth X 400 «= 001 X 400 -- *001 X 100 X 4 = 
1X4= 4 Hence in (X) and B) the 4 obtained from 1 X 4 la 
^placed in the tenths^ place. [See partial products numbered 
(iii)]. 

(b) Similarly 001 X 30 = 001 X 10 X 3 = ‘W X 3 = 03* 

Hence 3 got from I X 3 is placed in the hundredths^ place of 

3the partial products marked (ii). 

fc) Again, since *001 X 2 = "002, the 2 is placed in the 
thousandths* place of the partial products marked (i). 

Exercise 161. 

(To be done by two methods,] 

(al Perforin the following multiplications and^^yerify your 
products by casting out nines : — 

1. 1*234 X 432 2. 3*043 X 122. 3. 4 403 X 333. 

4 . 8 045 X 234. 5. 1*324 X 125. 6. 7*075 X 208. 

* 

♦ the Teacher — It should be elicited from, or pointed out 

to, the pupil that the multiplier should be written under the 
multiplicand so that the units^ Hguxe of the former may stand 
^exactly below the right-hand figure of the latter* 
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7 6*104X26 8. *045 X 37. 9* 42*34X35. 

10, 12*7 X 555. 11. 30^6 X 306. 12. 18 8 245. 

13. ‘0004 X 46. 14. *0004 X 326. 15. -0012 x 104. 

(6) Find the value of — (i) 8a> (li) 15*, (Ui) 203* w-hen* =** 
2-304. 

(c) Find the value of (i» 15* 4- lOly. (ii) 25® — 12y when * ■» 
•OOS.and y 0042. ^ 

(^)lFmd the value of ab when (i) a -■ 21*308 and d 125, 
^ii) a = 1 JJ45 and h = 48, 

[e) Find the value of xy — ab when » =: 24, v — 10 08, a = 
y045, h == 36. 

f f\ Find the value of ® when (1) ^ = 2 225, (2) ^ = *045. 

Exercise 162 

Perform the following multiplications using factors of the 
multiplier and verify the products hy multiplying by the multu 
plier Itself and by casting out nines : — 

1, 3*923 V 24. 2. 18 04 x 36. 3 44*44 x 44, 

4 . *0235 X 49. 5, 1 005 x 64. 6. 2-801 x 121. 

188* To multiply 23*048 by 3400 we may fi st multiply 
23*0 i8 by 34 and then the p»*oducfc by 100, or by multiply- 
ing first by 100 and the product by 44. 

Exercise 16?, 

Perform the following multiplications by the method of the 
above article and verify your products by casting out nines 
1. 8 304X^00. 2 15*084 X 80. 3. 485 27 X 700. 

4 . 12 084 >^ 1500. 5 *0084 X 700 6. 15 084 X 9000 

7 . *0008 X 12000 6. 00456 X 4300 9. MOOOl X 13100. 


8. Division of Decimals by Integers. 

189i Division of Decimals by powers of 10— 

Taking the^umber 1234*567. and moving the decimal point 
one place to^^e left, we get 123*4567 In the latter dumber, each 
£gure has /one-tenth of the value it has in the former . and the' 
latter number is therefore one-tenth of the former Hence 
io divided decimal by lOt we have only to move the decimal 
f^oint one place foiheJeft^ Similarly divide a decimal bf 
too, lOOCt xve have to move the decimal point two, 

three, places respectively to the left, i,e , as many ^aCes 
to the left as there are ciphers in the divisor-- prejiztng 
eiiphers, if necessary. 
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(I) 3454 + 10 
t2) I34'5-5-IOOO 
(3) 4-5 -i- 100 


Examples. 


•3454. 

1345 

•045 


(4) 

(5) 
(6J 


304-34 -5- 100 = 3-043C 
1412 06 -T- 100 « 14-1206. 
4 5 1000 = *0045. 


Exercise 164 . — (Oral ) 

(a) Divide each, of the following nuinbeia separately by 10. 
100, 1000. etc. 


1. 26405-12. 

5. 94 5043. 
9. 104. 


2. 12345=6. 

6. -0045. 

10 . 1 . 


3. 10-045. 

7. 124000 

11 12 


4 9376-54. 

s' 205640. 
12 -13. 


(6) I. How many tens of miles are there in 13*24 miles ? 

2 How many hundreds of inches are there 'in 203 5 
inches 7 *' 

3. How many thousands of centimetres are there in 327’5 
eentimeties ^ 

(c) If * = 10*45 and y = 123 4, find the value of (i) ^ 

.... * y 

100 ' * 1000 . 

190. Division of Decimals by any Integer*.— The 

method of dividing a dacimal by any integer is similar to 
the ordinary method of simple division, but has to be earned 
beyond the units’ place to the right. 

191 » Short Division* — Let us find the quotient of 


46*46, divided 67 5. 



Tens. Units. 

Tenths. 

Hundredths^ 

5)4 6 

4 

5 

y 

2 

9 


There^is no <li£Giculty as to the place oE the ^decimal point in 
the quotient) jmee the first figure in the quotient agrees m 
position with that of the last figure 6 of the first partial dividend 
46 Hence we have the following 


* To the Teacher — Beginners experience very great difficulty 
in fixing the posi|ion of the decimal point in the quotient it i» 
hopet^hat this difficulty will completely disappear if, in working 
out examples m division, the student is made to set down the 
figures of the quotients m theiz proper places as shown in the 
worked-out examples. 
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Rulb*— D ivide as m whole numbers, taking care to place 
each figure of the quoUent under the last figure of the cor- 
responding partial dividend and the decimal point under the 
decimal potnt 

If the division does not terminate with the last figure of the 
dividend, affix ciphers (or conceive ciphers to be affixed) to the 
dividend, and continue* the operation as far as may be necessary 
as in 'Examples 9, 10, 11 and 12 below. > 

Example 1. 234^528 ^ 8, Example 2. 809-112-5-12 

8 )234 528 I 2 8U9-112 

29 3J6 Ans. 67*426. Ans. 

In Example 1, we place 2 under 3, 9 under 4, then the point 

und/ir the point, and so on \n li^aample2, we place 6 under 

0, 7 undSx 9, and so on 
# 

[Verification. — The quotient may. in every Case where the 
division terminates, be verified by multiplying it by the divisor], 

Exercise 163 

{a) Perform the following divisions and verify each answer . — 

1. 105-903 -r 7 2 248 045 5. 3 75 054 -5- 6 

4. 905*67 -r 9. 5 905*7653 -Ml* 6 146-56 -r 8, 

7. 16 18012 ^ 11. 8 30‘5481 4- 3 9. 100 044 4- 6 

(b) Find the value of (i) — (h) ^ when x 92*16 

J o 

Example 3. 25 152 4- 12* Example 90’315 4* 15. 
12)25 152 15/90 315 

2 09^. Ans. 6 021 Ans 

In Example 3, we place 2 under 5 end have a remainder 1, 
then we place the point after 2 and take the next figure 1. which 
gives 11 . now, since 11 is not contained in 12, we put a cipher m 
the quotient, and proceed In Example 4. 15 time 6 is 90, no 
remainder , we place tbe point after 6 and take 3 , now since 3 
is not contained in 15, we put a cipher in the Quotient, 
and proceed.,. 

Exercise 166. 

Find the value of the following and verify each answer 

1. 4-^144 -5-4. 2. 300 468 -5- 12. 3. 40 0548 -r- 4, 

4 48-108 -5-6. 5. 305’145-5-5. 6*14*1414^7. 

7. 3-10824 -5- 12, 8. X20144-^3. 9. 160-3752 -r- 8. 
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Example 5, 1*425 -f- 5. Example 6* 3*69456 -r- 16# 

5)1 425 16^3 69456 

0‘285 Ans. 0*23091. Ans. 

^ In Example 5. since 5 is not contained in I* we place a 
cipher in the quotient below 1 , then we put the decimal point* 
alter 0 and taKe 14 lor the next partial dividend, and continue 
the division. 

In Example 6, alter getting 3 in the quotient, we have a 
partial dividend 14, which being less than 16 gives a cipher 
alter 3. 

N B, — In Examples 5 and 6 the cipher in the quotient, before 
the deem a! point may be, and is usually, omitted. 

Exercise 167 

Divide (verifying the quotient in each case) — 

1. 1 484 by 7. 2. 1*5654 by 6. 3 1*25648 by 8. 

4, 2*8809 by 9. 5. 1*45624 by 4. 6. 4*50048 by 8, 

7. 3*5126014 by 7. 8. 3*54024 by 12. 9 6 677 by lU 

Example 7 *3455 4 Example 8 ‘01287 -r 13. 

4 ) 3456 1 3) 01287 

•0864. Ans 00099* Ans 

In Examples 7 and 8, we begin the quotient with a decimal 
point. 

Note* — It may be pointed out that the figures in the dividend 
must be taken and disposed of (.ne hy one, so that there n ay be a 
£guie in the quotient corresponding to every fiigure in iLe 
dividend . 

Exercise 168 

Perform the following divisions and verify the snswer in each 
case 

1. *5454 6 2 *2331 7. 3. *456016 - 8. 

4. *12348 9. 5. 0548 -r- 4. .6. *04545 -i- 5. 

7, 001236 •♦■6. 8 0048048 -^ 8. 9 '001463-^7. 

Example 9. 12 5-5-8 Example 10. *0717 12 

8 )12*5000 1 2) 0717 

1*5625. Ans* *005975. 4«2V 

In Examples 9 and 10 the division dees not terminate with 
th^ast figure of the dividend, and we therefore affix ciphers (or 
conceive ciphers to be sfi&xed) to the dividend, since ciphera 
affixed to a decimal do not affect its value. 
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Exercise 169. 


Divide (verifying theanawer m each caae) : — 


1. 4 85 by 4. 

4. 15 54 by 4 

7. 0239 by 4, 


2 12 55 by 2. 

5. 1-25 by 8. 
8 123 by 6. 

r 


3 

6 

9. 


37*65 by 6. 

•123 by 8. 
00498 by 6. 


Exantiile II. 7 -i- 4 
4)7 ff 
1 75 Ans, 


Example 12. 1 -r- 16, 

16 } 1-0000 

*0625 Ans. 


In Examples 11 and 12, we place the decimal point after the 
dividend i«id affix ciphers. 

Exercise 170. 


Perform the following divisions, verifying each answer: — 


1 9-5-8. 

4. 7-5-2 
7. 1-5-8, 


2. 30-^8. 

5 1^4. 

8. 5 -r 16. 


3 3 -^4 

6. 3 + 16 

9. 45 -T- 12 


Exercise 171, — [Promiscuous,) 

(A) Find the value of— 

1. 552 5-5-13. 2. 43 26112-5- 14 3. 61*050135 -5- 15. 

4. *0962 13. 5 014378 -5- 14. 6. 0546 -5- 15 

7. 4 94554 -5- 16. 8. 1 -5- 16, 9 81 -5- 15. 

(B) Find the^alue of ® when— 

(1) 12* ==12-3. (2) 13*= 135-5, 

(3) 8x+ 1*23 = 41*55 (4) 15* — 2*05 = 1 01. 

(C) If 9* = 1 1*25. what is the value of 12* ? 


192 - Lon^ Division- — I” finding the qaotij»nt by em- 
ploying long divtston, the procfi->8 Is the same as that for 
ehort division. It will often be found convenient, however, 
io set diiwn the figures of the quotient above the dividend 
instead of fo the right it. If this plan be Adopied, the 
position of the decimal point will easily get fixed a** in 
abort division where the quotient is placed helow the 
dividend. 
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The rule may be given as follows 

RtiU — ^Di^ide 49 in while numbers, taking c%re to plac4 
ihe deiimal p^int in the quohent juit before bringing dowm 
the first decimal fiqure of the dividend. 


If the division does not terminate with the last figure 
of the dividend, afi&x ciphers (or coLiceive ciphers to be 
affixed) to the dividend and continue the operation as far 
as necessiry. [See Emmphs 3, 4, 5 & 6 below.] 

Mmmph (1) — Divide 888‘1296 by 23. 


Example (2J — D vide ‘16564 by 41. 


16*875 Ans, 
(1) 23) 388 1296( 


23 


13d 

172 

138 

161 

'20i 

119 

184 

115 

17 

46 


46 


•00404. 
(2) 41} 16564( 
164 
164 
164 


Ans, ^ 


In Extmple (1) the first figure I of tha quotient holds the ^same 
place (the tens’ place) as the 8 in 38, the first partial dividend, 
does in the dividend 


In Example (2) we begin the quotient w’th a decimal point : 
then since 4 1 does not contain I we put a nought mthe quotient; 
again since 41 does not contain 16, we place another nought in 
the quotient , and so on. 


Exercise 172. 


Perform the following divisions and verify your answers :• 


1. 52*992 -7- 23 2 92 15 -5- 19. 3. 190*162 -r 47. 

4. J8184-^7l, 5. 15 1782-^ 123 6. 58*145 - 29. 

7. 1 395 -r 31 8 7828 - 19 9, *8845-^-61. 


Example 147 43 46. 

3‘205 Ans 
46) 147 430( 

138 

94 

9± 

230 

230 


Example 4. 17 1 -f- 76, 
2 25, Ansm 
76) 171 00( 

1^ 

190 

11 ? 

380 

380 
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In Example 3, since tbe division does not teiminate with the- 
last hguro of the dividend, we affix ciphers to it. 

In Example 4, since the dividend is an integer, we place the 
decimal point to the right of it and then affix ciphers. 


Exercise 173 

Perform the following divisions and verify your answers * — 

L 361-1 115. 2. 502 2 ~ 124. . 3. 2492 8 -^205. 

4. 1394 ^ 328- 5 40 -^434,1^# * 6 126 9 -M88, 

7. 949 584. 8. 163 4 4- 152. 9. 775 -r 248, 

193* Division by Factors. — When the divisor can be 
split fn to factors which are less than 16 or are powers o£ ten, 
we may*employ short d^vtswn. 


Ew, 1. 400-4 -^385 
385 = 5 X 7X1K 

^ 5 )4004 

7)80-08 

11)11-44 

1*04. Ans. 


Ex. 2. 404 ^ 3200 

3200 = 100 X 8 X 4 

imm. — 

8)4*04^ 

4) 505 

12625. Ans, 


Exercise 174 

Work out the following examples by short dlvwon and verify 
your answers by short or long mult%i>lication — 

(A) 1 113 5 -r- 25. 2. 261 -5-18. 3. 17-40. 

4 51 45 ,:r 49 5. ,970 320 6, 4680 45000 

IB) 1 1264-2 + 105. 2 8289 6-4- 264, 3. -8442 -4-252 

4 406*56 385 5. 736 0C8 364. 6, 210210 -5-420 

194. When the division dees not terminate, or when 
the quotient will certain a large number of decimal p|aces, 
we are often required to fird the quotient a$ far as a given 
number of decimal places. 

Example K— Divide 57 by 28 as far as 5 places of decimals 

Ans. 2 03571 

Estample 2.— Divide I3'6 by 45 as far as 3 plac^ of decimals' 

Ans 302 

Exaffipli 3.~ Divide 12 7 by 64 asfar as 4 places of decimalsi 

Ans -1984 .... 



STRAIGHT LIN|I8 AND ANGIES* 


155 


Exercise 175. 

Divi de {a$ /izr as 3 places of decimals) . — 

1. 58 6 by 45 2 120-4 by 25. 3. 713 by 150. 

4 250 by 140. 5. 68 by 44 6 *483 by 16 

Perform the following divisions as tccT as 4 places ot 
decimals : — 

7. 233 -7-11. 8 15 140, 9. 40 -5- 27. 

10 5-2^ 70. 11 24*5768 - 12 12. 258 12 by 32, 

Perform tbe following divisions as lar as 5 j^laces of deci.» 
male 

13. 20 1 96 14. 327 1 -7- 9 15. 3 40002 -5- 72. 


CHAPTER XXXVII. 

STRAIGHT LINES AND ANGLES. 

Exercise 176 — (Practical). 

, (The straight edge to be used for drawing the lines ) 

1, From any point A draw two straight hnes AB and AC. Tbe 
corner A at which the lines AB and AC meet is called an angle. 

Note 1 — AB and AC which form the angle at A are called the 
arms of the angle the point A is called the vertex of the angle : 
and the arms are said to contain the angle between them 

Note 2 — An angle is named by three letters of which the 
middle one is the letter at the vertex and the others are letters on 
the arms. For example, the angle drawn m Qn. I is called the 
angle BAC or CAB When there is only one angle at any 
point A, it may be briefly called “ angle at A ** ot angle A ** 

2 (a) Draw a horizontal hue OA , from O Hraw an oblique 

Ime OB slanting to the right, a vertical line OC, and another 
oblique line OD slanting to the left Now name the angles formed 
respectively by OB. CC, and OD with OA 

Ncj't^ It will be seen that the angles just formed at the point 
O '‘difltr from each other in size, the smallest angle being the 
angle BOA, and the largest DOA. 

An angle like COA is called a right angle one like BOA 
which is less than a right angle is called an acute angle and one 
Lke DOA which is greater than a right angle is called an obtuse 
angle. 

(b) Nam^ three more angles in tbe figure of 2 [a] 

*» 3, Take your pair of dividers and widen the arms so as to 
form (i) a right angle, (ii) an acute angle, and (m) an obtuse 
angle. 
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Note — It will be noticed that as the arms axe opened wider and 
wider, the angle between them goes on increasing in magnitude. 

E 4. Draw an angle BOC. Producs the arms OB, OC Is there 
any change in the size of the angle ? No Hence we see that the 
-size or magnitude of an angle is not altered it the length of the 
arms is increased or decreased. 

5 Is the angle between the hands of a clock righit obtuse, or 
uoute at 2 o’clock, at 5 o'clock, at 9 o’clock ? 

6, Take piece of thick paper (regular or irregular in shape) 
with a straight edge Fold the paper at any point on the straight 
edge, so that it is bent back on itself (Fig 27) and press well 
along the fold with your fingers Then open out the fold, flatten 
down the paper, and mark the crease of the fold with your pencil 
(Fig. 26j. cNote that each of the two angles formed by the 



26 . F’g 27 . 

.pencil line (or line of crease) with the straight edge of the paper 
js a rtght angle ^ 


N.>tk -If the paper be folded so that one part of the edge 
does not fall along the other part, one of the angles formed at 
me point of the laid is obtuse and the other acute. Show this. 



7 . Fold a piece of thick paper and 
get a straight edge by pressing along 
the fold with your Angers Fold it 
again so that this straight edge is bent 
on itself as in Exercise 6 above Un- 
fold the p^per completely, flatten it 
down, and mark the two crises with 
your pencil. Note that each ot the 4 
angles formed where the two creases 
cut each other is a r%ght angle* 


Fig 28. Note — If the straight ^dge of the 

pimor be folded so that ona part of it does not fdl'along the 
other, two of the four angles formed at the potnt of the 2nd fold 
Will be obtuse and two acute. Show this. 
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8. Draw a str&iglit line AB Take a stout pm with a piece oF 
thread tied to it near the point Fix the pm at the point A. Then 
holding the thread tight, move the other end of it round from the 
point B At first the anj^le between the pencil line and the 
thread is small. As the thread turns round, the angle increases. 
Notice that the size of the angle depends on the amount of turn- 
mg and not on the length of AB or of the thread. 


9 . Suppose a stick la placed in 
the direction OP and revolved 
round O so as to face the direction 
OS. From OP to OA it must have 
turned through one right angle 
and from OA to OS through 
another right angle The angle 
POS IS therefore equal to two rights^ 
angles and is called a straight 
angle as its two arms OP and OS 
form a straight line. 

Again suppose that the stick is 
revolved from OS so as to return 
to the position OP. It will he seen 
that m one complete revolution 
the stick has turned through /o«r 
right angles 

10 (i) Through how many right angles have you to turn in 

drill for a right^turn, a Wt^turn and an about-turn ? 



Fig 29. 


(ii) At what hours will the angle between the two hands of a 
clock be a right angle, a straight angle ? 

II. To campare the angles AOB and A^O’B*# 

B’ 



si Method* Make e trace of ZAOB on tracing paper and 
put the trace on Z A^O'B' so that OA on the tracing paper may 
fall on O'A*. Then if OB on the tracing paper falls exactly om 
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0*B\ tKe two angles are equal : if not they are unequal, Z AOB 
being leas than or greater than / A*0*B* according aa OB falls 
between O’A-' and or outside ZA'O'B' This method of 
comparing angles is called the method of supBTpositiofi * 

2nd Method Cut out the two angles along their arms and 
^ apply one of the cuttings on the other, and find out whether the 
angles are equal or unequal*, 

12 Show by the above methods that all right angles are equal 
to one another 

£j:ercise 177 . — [Practical and freehand)* 

L Mark any two points and join them by a straight line 
and by curved Imea Note that there is only one straight line 
between any two points and it is the shortest distance between 
them 

2, DraiC^two straight lines from any point, forming a ver^f 
small sngle with each other, and note that they become wider 
and wider apart as they are produced and can therefore never 
meet again hewever far they may be produced Hence learn 
that two straight lines cannot enclose a space. 


chapter XXXVIII 
METRIC MEASURES OF LENGTH. 

195. The Metric Measures of Leng^th are so called 

from the Metre which is toa tuad^meatai unit of length in 
that ejbtem ot lineal raedaures, from which all the other 
nnits of length are denvr^d 

Note 1 . — ^The Metric Measures of Length are also called the 
Prench Measures of Length, since they were first used in France 
where they were invented. * 

Note 2 — The metre is supposed to be the ten^mtUionth part 
of the distance from the equator to the pole, measured along a 
meridian of the earth, and is equal to 3937079 inches. 

196. The Metre and its Multiples and Sub- 
multiples i— 

From the table of Metric Measures oj Length given at page IQ 
it will be seen that the denominations Kilometre, (Km.), 
Hectometre, iHm.') Decametre (Dm ), Metre (m.), decimetre 
(dm), centimetre {cm.)f and f?« metre (mm ) are each one- 
tenth { 1) of the preceding one and 10 times the succeeding one» 
«o that*- 

* Note that angles may also be compared by measuring them 
-with the protractor (angle-measurer)^ 
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(a) 1 Km. = 1000 m » 1 Htn = 100 m. ; I Dm, «= 10 m* ; 

\b) 1 m* - 1 Dm - ‘01 Hm. = *001 Km. ; 

{c) 1 m. = 10 dm — 100 cm, = 1000 ram. ; 

(d) 1 dm. = 1 m# . 1 cox ^ '‘01 m. , 1 mm. « *001 m* 

Exercise 178# 

1 Why ig the metrta system of lengths so called ? By what 
other name is it known and why ? 

2 Fill up the blanks m the following statements : — 

(a) 1 Km ™ m. (d) 1 m, ~ Km. (c) 1 m = cm. 
(d) I cm. == . m (e) 1 cm, = . mm. (/) 1 mm. = ..cm, 

3 Given that the length of a metre is 39*37079 inches, find 
the length of a Decametre^ a Hectometre, and a Kilometre 

4. Taking the length of the metre as 39 37 inches, what is 

the length of I dm , 1 cm , and 1 mm 7 An J of I Dm , 1 H n,, 
and 1 Km, * 

5, Reduce — 

{a) 5 cm. to mms . 5 cm^ 4 mm to mms , 2 dm 5 cm. to cms. 
(&) 4 mm to cm , 3 cm 4 mm to cms., 3 dm. 2 cm. to dms* 
(c) 7 mm to ms , 1 m 3 mm. to ms. , 2 m. 6 cm. to ms. 

6 Add together (a) 5 cm 2 mm and 4 cm , 3 mm. ; (h) 

1 cm 5 mm , 5 cm 8 mm , and 2 cm 1 mm. 

7 Subtract {a) 6 cm 4 mm from 9 cm 8 mm ; (6) 7 cm*. 
4 mm from 10 cm. 

8 Find the value of [a) 4 8 cm. + 3’4 cm,, (6) 4*7 cm. — 

2 9 cm. (c) 8 era. 4 mm. — 3 cm 5 mm. 2 cm 3 mm. 

9. Multiply ^a) 2 cm. 5 mm by 3 , (6) 1 cm. 4 mm. by 5: 
(o) 6 cm, 5 mm. by 8. 

10 Divide {d) 6 cm 4mm.b5r4. (Z>) 12 Cn. 6 mm* by 7 ; 
(c) 20 cm. 3 mm by 7. 

11 How many pieces 4 cm, 3 mm long can be cut off from m 
tape 35 cm. 6 mm long ’ And what length will remain over ? 

12 Find the value of » when — 

(<?) ^ « 5^cm. 4 mm. ^ ^ ^ ^ mm. 

(o) 7 ns = 10 cm- 5 mm. (d) I0» — 18 cm. 4 mm. 

To the Teacher —The pupil may be taught that Deka, 
Hecto, and Kilo which are Greek words for Ten. l-|fradred, and 
Thousand, rdtepactivelyi are used for denoting the higher 
pfts of the metre, while deci, centi, and milh which are Latin 
words for lO, 100. and lODO reap actively, are used for denoting 
the suh^mtilUples of the metre 
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13. Multiply 8 cm 4 lum by 8 and divide the product by 10. 

14. If the length of 7 equal pieces of tape be 30 cm. 1 mm , 
what will be the length of 9 such pieces ? 

15. How many pieces each 1 dm 3 ctn long can be cut off 
from a string 1 metre long, and what length will remain over P 

16. From a length of 4 m 5 cm., eight lengths of 3 dm. 4 cm. 
5 rom. each are cut off /into how many lengths of 2 dm 1 cm. 
5 mm. can the remaining length be cut off 


Exercise 179. 

1. From the following diagram showing the relation between 
inches centtmetres show that (a) lO cms are nearly equal 

inches 
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centimetres 
Fig 31 

to 4 inches, (&) 2 inches are a little more than 5 cms , (c) I cm. ia^ 
a little more than 4 of an inch, (d) 1 cms are equal to 2| inches 

2 Taking the metre as 40 inches show that a) dm, = 4 
inches, In) 1 cm = 4 inch, (lu) 1 inch = 25 cm or 2^ cm. 
Also find m inches the equivalents of (a?) 3 cm,, (b) 4 cm., etc. 

3. If I m. = 39 37 inches, how many inches will a Km be 
equal to ? If 1 m — 40 inches, find the difference in inches 
between these two results, 

4 Taking the metre as 40 mches, find the difference in yards 
between a kilometre and 5 furlongs. 

5 What Will be the difference in inches between 8 Km. and 
5 miles, if a metre is taken (a) as 39 37 inches. (6) as 40 
ibches ? 

6. If 1 Km. be taken as 5 furlongs, how many inches will a> 
metre be equal to ? 

7 Taking the metre as 39'37 inches, show that 9l5 metres are 
jroughly equal to 1000 yards 

S. For what length of the metre will 1 mile be equal to a) 1609 
metres. (6) ^600 metres ? 

9 The metre is the ten-millionth part of the disfS^nce from the^ 
earth’s equator to the North pole. Taking this distance as 6,230 
miles, find the length of the metre in inches to 3 places of 
decimals, 
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CHAPTER XXXIX. 

USE OF THE PROTRACTOR. 

1. The Eight Angle and its Sub-divisions. 

197- Units of Angle Measurement. — Ttie cmef unita 
i^mployed tor meifeUfitig dOgleb aie (t) lOe right aw^^, and 
(2) tha degree (wmch is the 90th pacf of a rigoc a«-gie . 

Tlaa symbol for degree is so that 1 rt. angle » 90®, 2 it. 
angles ^ 180^, 4 rt angles = 36U®, rt. angles 33 1 it, 
angle and 60^ =3 150®, and so on. 

E^rcise ISO — {Oral)^ 

(A) 1. Express the following angles in degrees — 

1/2 a rt. angle ; ^ of a rt. angle . 1 rt, angle 10® 

2. What fraction of a rt angle is each of the ioUowmg ? 

30®. 45®; 22iQ . 18® » 15®. 10®. i2>^o 

3. How many rt angles arc equal to 120®. 1121/2^, 225®, 300®? 

(B) 1 • How many degrees are there in a straight anglel, And 
In 4 rt angles ? 

2. Through how many degrees of angle does the mi tint 
laand of a clock revolve in an hour ? In a minute ? in 5 tniiim ? 

3. Through how many degrees of angle docs the /ior^r-hand 
mi a clock move in 1 hour ? In 2^ hours ? 

4. Through how many degrees of angle does the 5£rco»^?-hand 
mf a watch move in a second ? 

2. G-raduation of the Protractort* 

198. The Circular Protractor — 

(1) The curved edge of the protractor is divided into 90 
«qiial parts by thin and short lines which if produced down vvardf 
Will pass through the mid point of the base (or straight edge), 
which IS also the centre of tbs semi-circle . so that these Imea 
divid^the straight angle at the centre (which is equal to two 
light angles into 180 degrees, 

{2) Ihe lines dividing the carved edge into 180 parts are 
ffi^ambered lU. 20, SO. up to IbO at intervals of 10® each, once 
commencing from the right end of the base and proceedmst to.* 
wards the left and again commencing from the lcl| end of the 
Irase ond procydmp towards the right, 

The protractor ia an instrument for measuring and con- 
atmcting angles. 

11 
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(3) THese two seta of numbers enable ua to iind at once tbe 
tnagnltudea of tbe two angles which any straight line makes witfe 
enot*ier straight line on which it stands. 

For example, if one angle be 70® the other angle will be 1 111* 
{=s; 180‘* — 70®) , if one angle be 125°, the other angle will b« 
55® {= iSu® — 125®) , and so on. 

3. Constructing Angles with the Protractor. 
199. To Construct an Angle of 60° at a point — 

Dnw a line PQ and place your protractor ao that the mid 
point of the Ddse falls exactly on P and the base along PQ Mark 
a po nt K on your paper as cloae as possible to the 60th divi- 
sion on the curved edge of the protractor counting from the 
end of the part of the straight ed,e which tails on PQ. Now re*^ 
move ""the protractor and join Pti, Then the angle RPQ will be 
60®. 

Exercise 181 — {PracUcalJS 

[Questions 1. 4 5, 7 and 8 may also be done on the B. B. 

with the B. B, Protractor and Ruler } 

1 At any po'nt draw the following angles by using the 

protractor 30° 90°, 62°. 95°, 120°. 150°, 175°. 

2 Can you draw with the protractor an angle greater thcuoi 
180°? 

3. Draw a straight line AB and from a point C in it draw CD 
and CE, so that edch of the angles made by these lines wuh AB 
may be 5U \ Similarly draw angles of 1 10 . 165 , and ao on 

g: 4 From a point O m a straight line PQ draw a line OR tn 
make an angle of 6U® witn OQ What must be the magnitude of 
f’le angle PO cl P 

%5, Describe angles of 22/^®, 30^®. etc • as accurately aa yow 
can. 

6 Describe by using the protractor rectangles md squares 
of the following dimensions 

1. 2 in. by 1*5 m. 2. 7 cm by 5 cmi 

3- 10 cm, by 7*5 cm. 4, 3'^ square* 

5* 2^^' square. 6, 8 cm. aquarei 

7 Construct an angle of 120® and divide it into (a) 2 equal 
parts (6) 3^equal parts. 

3 Constriict a right angle ABC and from B dt^vr e line BD «e 
that the angle ABD may be 35°* 
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4. Measuring Angles wiA tte Protractor. 

200. To measure a given angle — 

To measure any angle PQ^?. place the protractor so that thci 
*inicl point ol its base may ba exactly on the angular point Q and! 
the base along one of ths lines QP and QK Read tne nambec 
of the division on the curved edge below* which Qi^ or QF 
passes, this will ha the number of degrees m PQR 

N jfB 1 —"If an arm of the angle is not long enough to paaa 
beyond the curved edge, we may produce it or guess the diviaioxa 
below which it will pass if produced 

Not HI 2 — If an arm of the angle measured passes between fwa 
divisions the measurement is to be given correct to as judged 
by the eye. 

Exercise 182 — [Practical)* 

[To he done on the Black Board first bv the teacher and then 
by the pupils, using the B B Protractor and Ruler* 

1- Dr-iw an acute angle A03 with long ar ns and me&sure ifc 
correct to by placing the base of the protractor (at aiongt 
OA. (6) along OB 

2 Similarly draw an angle A OB with long arms and 

measure it likewise in two ways. 

3, Repeat Exerr 1 and 2 above several times* drawing tlui 
arms of the angles m various directions 

4. Rapsat Exer. 1 and 2 above several timesi taking anglea 
with ehort arms* 

Exercise IBS, --(Practical) 

1 Repeat Questions 1 to 4 of Exercise 180 above on paper^ 
using yoxxt protractor and ruler. 

» 2 Measure with your protractor the angldlk of your set 
squares* 

3. Measure correct to 1° the four angles given below* 
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4 Measure the ansles FQR end YQR 
in Fig. 33 and £nd the sum of the two angles. 

5. Measure the three angles of the follow- 
ing triangle (Fig. 34) and find the sum of the 
jSum angles. 



Fig. 33. 





Fig. 34. 

6. Measure the angles in the 
adjoining figure and fill up the 
following tables : — 

{«) ^ABD = 

J>lus /DBG =» 

Check your result by measuring 

^ABC. 

(6) /ABK = 

minus ilABD => 

zdbk = 

Check your result by measuring ^DEK. 



Fig.. 35, 


CHAPTER XL. 

RESOLUTION INTO PRIME FACTORS. 

SOI* Prims Pactors*^ — When a composite numier is 
iwolved mio facti'ie, t-arh of wbjch is a prime numbcri snch 
Ijiclofffi are called the prime factors of the nqmber. 
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Thus since 60=2x2x3x5, ^the prime jactere mS 
^50 are 2, 2, 3, 5. [See Art, 210.] 

202. To resolve any composite number into its jprtw«« 
factors, W 0 divide it by the smallest prime number wMcht 
will divide it exactly ; then divide the quotient by the email-- 
€st prime number which it contaias ;'and proceed in this 
way till the quotient is a prime number. The BUceessiTO 
divisors and the last quotient are the prime factors of tbm 
number, 

Example , — Besolva 13SQ0 pnme f adore, 

2)13860 

'5)6930 

3)11^ 

^85 

7)77 

a 

Hance 13860=2X 2X3X3X5X7X11 or 2*X3*X5X7Xl I« 
^nsing the inde^ notation* Ans, 

203- The following tests of the divisibility of numbers 
will be found very usetal in resolving large numbers into 
their factors- 

(A) A number is exactly divisible— 

(i) by 2, when its last digit is either 0 or divisible by 2* 

Example,— 50 . 376. 

(ii) by 3. when the sum of its digits is divisible by 3. 

Etample , — 4453 is divisible by 3, since 4 + 4 + 5 + 8 of 2i i«t 
divisible by 3. 

(iii) by 4, when the number expressed by its last two digits m 
^divisible by 4. 

E^ampleft — 1732 is divisible by 4, since 32 is divisible by 4* 

(iv) by 5. when its last digit is 0 or 5. 

Example, — 140, 3025. 

(v) by 8, when the number expressed by its last 3 digits is 
divisible by 8. 

Example , — 30360 is divisible by 8, since 360 is divisible by 8^ 

^vi) by 9, when the sum of its digits is divisible by 9. 
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JBxample -^154206 la divisible by 9, since 1+5+44 2+0-f 6 or 
18 is divisible by 9« 

(vii) by 1 1, when the difference between the sum of the digits 
in the odd places and that of the digits in the even places is either. 
JR ox divisible by 1 1 . 

Mxamples*-^\n 776985, 7 + 64-8^21, and 7 + 9 4- 5 ■a 21, 
end 21 - 21 ~ 0, In 80317. 8 t 8+7=23 0 + 1 = 1 , and 23*1 
*• 22, which is divisible by 1 1 . Hence both the numbexa arcr 
divisible by 1 !• 

(B) A number is divisible by 6, 15 and 12 when it is res- 
pectively divisible by 2 and 3, 3 and 5, and 3 and 4, 

Examples —5382 is divisible both by 2 and by 3 and therefore 
by 6 iClso ^9705 js divisible both by 3 and by 3, and therefore by 
15 also : 7>28 is divisible both by 3 and by 4, and therefore by 

•Iso. 

Exercise 184— (OmZ). 

(a) By which of the numbers 2, 3, 4, 5 8. 9, 1 1 is each of tho 
iollowlng numbers divisible ? 

1 , 3648. 2. 340128 . 3. 707850, 4 . 702750. 

3. 6875. 6. 142857. 7, 85008. 8. 7290919. 

(8) 1. What is the least digit that must be substituted for Om 
52704 so that the new number may be divisible by 3 ? And 
what is the largest digit 7 

2. By what digit roust 8 in 170548 be replaced so that the new 
number may be divisible by 9 7 

3- By what^digit must 6 ^in 296074 be replaced so that the 
Xttsult mg number may be divisible by 11 ? 

^ Supply the missing figure in 460*896 which is divisible 

Iby 11« 

^ (o) Show that (1) 9546 is divisible by 6 ; (2) 26028 is divisible 
^by 12; (3) 22605 is divisible by 15, (4) 54120 is divisible by 165. 

Exercise 185. 

Resolve the following numbers into prime factors and writer 
them down in the shortest form ; — 

L 270.^ 2. 228. 3. 363. 4. 748. 

5. 559. 6, 3960. 7. 1750. 8.^12705- 

9. 2970. 10. 6435. 11. 450450. 12. 592900. 
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204« Example — What is the least norr bar by which 
1008 mast be multiplied so that the product may be a 
ferfeci square P 

Resolving 3150 Into prime factors* we fnif"* 
that it is equal to 2 X 3^ X 5* X 7, 

Hence it must be multiplied by 2 X 7 or 14 to 
become a perfect square. 

Exercise 186t 

fA) Find tbe least number by which each of the foljowmg^ 
numbers must be multiplied, so that the product maj be a 
Seat square i — 

L 1728. 2. 1875. 3 972 4. 726. 

5 2205. 6. 775. 7, 13013. 8. 1250. 

|f{B^ Find the least number by wbicb each of the following 
numbers must be divided, so that the quotient may be a ^effect 
square 2 — 

U 2205. 2. 24200. 3. 2646. 4. 2535. 

CHAPTER XLI. 

MEASURES AND MULTIPLES. 

205* MeasurCt — A nambpr which m^sures another 
divides it exactly) is called a measure ot n. 

Thus 5 is a measure of 15 : Rs 4 is a measure of Rs. 12 ; and 
eo on. 

Note 1 —Any number is a measure of itself. Thus 5 is a 
measure of 5, Unity is not considered as a measure of any 
aumberi 

NoTB 2 — Tbe term measure has tbe .same meaning factor 
se that 5 may be called a measure or factor of 15 . 

Nora 3 — The quotient of a concrete divided by a 

measure of is an abstract number- For example 20 ft. ^ 3 ft. 

Exercise 187— (Or u:/)* 

1, Name all tbe measures (including itself) of each of the 
loUowing numbers: — 13. 18, 21, 24, 30. 48, 50, 64. 


2) 3150 

3) 1575 
3)^5 
5)175 

5)35 

7 I 
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2. Name all the measures (of the same denomination) of each 
■ef the following quantities .—Rs. 15 » 30 feet, 44 tolas; 721 
metres 

3 Name the smallest measure of 8. 12, 20, 18, 35, 72 £S0« 
18 yards. 35 cm 

4. Name the largest mcasute (but itself) of 18, 24* 3fi, 48, 60, 
100; 20 lb., 14 miles. 2erKm. 

E^^ercise 188, — [Practtcal), 

1. Draw wo straight lines AB and CD, 15 cm and 5 cm. ins 
length and by stepping off with the dividers on AB lengths equal 
to CD, show that CD is a measure of AB . 

2m Similarly show that both 2 cm. and 3 cm, are measures of 
12 cm-: 

3 Cut a'^narrow strip of paper 24” long, and* cut three otheic 
3^/, and 6^/ long And by actual measurement. £nd hoir 
many times each of the latter slips is contained in the former. 

4 Draw a long line AB and a short line XY. Examine wlMt- 
ther XY is a meaeure of AB If it is not, produce AB to the 
nearest point C, so that XY may be a measure of AC. 


208* Multiple — When one number contains another 
number an number o£ times, the former is called ^ 

mulvph of the latter and the latter is called a measytrt of 
the former. 

Thus 15 is a multiple of 5. and 5 is a measure of 15 ; IS la a 
multiple of 9, and 9 is a measure of 18 , and so on« 

N »TH3 — The term measure is the correlative of multiple^ 
Whenever one number is a measure of another the latter is m 
multiple of the former , and conversely whenever one number ia 
a multiple of another, the latter is a measure of the former. 

Thus, since 6 is a measure of 20, 20 is a multiple of 5.^^ 

207- A multiple of any number is so called, becanao 
it cati be obtaintiCl iicna the number by multiplmnz it hsr 
any integer. 

For example, taking the number 7 and multiplying it sepa^ 
lately by 2, J and 4, we obtain the numbers 21 and 28,^ 
which are all multiples of 7. ^ 

^ * To the Teacher —The teacher should explain that the mul«> 
tipheatJon table contains a large number of sneasurea and 
multiples 



SOME RELATED A^NGEES. 


im 

Note — Any number can be called a multiple of itself, since it 
can be obtained by multiplying it by 1. Thus since 8 X f S* 
-8 is a multiple of itself. 

Exercise 189 — (Oral), 

1 . Name 3 or 4 multiples of 5, of 6,^ of 6, and of 19, 

2. Name three or four multiples of Ra, 3, of 7 pies* of 4ya»dfs*. 
of 9 ahilimgs, 

3* Name some numbers of which (a) 24 is oi multiplCt* 
(^>) Rs 42 is a multiple, (c) 64 cm, is a multiple 

4. Name all the multiples of 5, 7, 9. 10, 12 not exceeding 5G. 

5. Name all tha multiples of 9, 10, and 1 1 lying bet woon 32 
and 62 

O. Name the four multiples of 24 lying between 100 and 200. 

2 Find the 4 multiples of Rs 35 which lie between Rs, 120 
and Rs. 250 

8, Find the multiples of 25 inches which lie between 60 
inches and 160 inches What is the quotient obtained by dividing 
each of these multiples by 25 inches ? 

9. Show by means of examples that the number of measures 
of any number is limited while the number of its multiples is 
unlimited. 

10 Taking as a whole number, note that 2x is a multiple 
«f it and name 3 more multiples of it* 


CHAPTER XLTL 
SOME RELATED ANGLES. 

Adjacent Angles and Opposite Angles* 

Exercise 190 — [PracHoal.) 

1, Draw a straight line AB and from any point C in it draw 
«>another straight line CD at right angles to it or otherwise Leam 
that tha two angles ACD and BCD are called adjacent angles^ 

Draw two straight lines AB and CD to cut each other at O# 
Learn that the angles AOC and BOD are called apposite angles 
(or vertically opposite angles)^ and so also the angles AOD and 
BOC. 
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3. Name t!ie four pairs of adjacent angles in eecB of figure®- 
36 and 37 below* Also name tbe two pairs of oppcstte angles ist. 
figure 37* 




4* From any point C in a line AB, draw a straight line CD5 in 
any df^ectipn* Meesure the angles DCA and DCB and find the 
sum of thef«» two angles Repeat this exercise half-a-dozen times 
by taking difierent pairs of lines What do you infer from this 
regarding the sum of the two adjacent angles formed by any 
straight line with another straight line ? 

5 Draw two straight hnss to cut each other at any inclination: 
and measure the oppos’te angles Repeat this half-a-dozen tunes. 
What do you infer from this regarding the relation between ihe 
vertically opposite angles formed by two straight lines cutting 
^mch, other 7 

6. If one of two adjacent angles is 50°, what is the magnitude- 
of the other ? 

7. If two lines PR and QS intersect (cut) each other at O and' 
the angle FOQ is 60°, what must be the magnitude of each of 
the other three angles 7 

8. Show, b3S^ measuring ea{;h of the angles 1. 2. B, 4 and 5 in 
Fig. 36 in Question 3 above, that the sum of all the angles is 180°« 

2. Angles at a point. 

Exercise 191. 

1* Take a point O and from it draw 5 or 6 straight lines in 
different directions Measure each angle at O and find the sum 
of all the angles at the point* Repeat this exsreiso half-a-dozen 
limes, and state your inference regarding the sum of all the 
angles formed by a number of straight lines meeting at a point, 

2. If 5 ou^ of the 6 angles round a point are resp^ectivoly 120°, 
25°, 75°, 40° and 30°. what must be the magnitude of the sixth 7 

3 From a point O are drawn 8 lines making 8 equal angles* 
What is the magnitude of each of these angles 7 
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3. Sapplementary and Complementary Angles. 

Exercise 192* 

A* 1* Learn that two angles hose sum Is 2 it* angles or 180^' 
ara called supplementary angles^ each of the two being the 
supplement of the other* 

If one of two supplementary angles be 105®, what is the 
magnitude of the other 7 If 100®.? 11 75® ? If 45® ? 

3. What is the supplement of each of the follox*^ing angles 7 
M®* 60®, 75®. 120®, 150®. 170®. 

4* Draw an angle of 65® and produce one of its arms What 
must be the magnitude of the new angle formed thereby i 
Verify your answer by measurement. 

5. If one of two supplementary angles be 3 tlin%s the other, 
what is the magnitude ot each? 

6. If one of two supplementary angles he 18° more than the 
other, what is the magnitude of each ? 

B. 1 Learn that two angles whose sum is 1 rt angle or 90° 
are ealled complementary angles^ each of the two being the 
complement ot the other. 

2 If one of two complementary angles is 40°, what is the 
ether? If 70° ? If 35® ? If22>^°? 

3. What is the complement of each of the following angles? 
60®, 45®. 48®. 37®. 36®. 72® 231/3®. 

4 If one of two complementary angles be 4 times the other, 
what is the magnitude of each ? 

5 If an angle is 20® less than its complement, yrh.h\. is the* 

magnitude of each ? 


CHAPTER XLIIL 
GREATEST COMMON MEASURE. 

208* CoHIinon Measure — A number which divideer 
each of two or more numbers exactly is called a common 
measure of those numbers. 

r'oT example. 5 is a common measure of 15 and 20 , 6 is bt 
sommen measure of 12, 24 and 30 . 2 is a common measure of 

and 
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209- Greatest Common Measure —The greatest o€ 

the nJea8^le^ common lo two or more uumbers is called their 

Greatest Common Measure, 

For exa tuple of the three common measure of 18 and 24, vin»^ 

2, 3 and 6, 6 13 the greatest , and therefore the greatest com- 
mon measure of 18 and 24 is 6 . of the three common measures 

3, 5 and 15 of 60, 105 and 120, the greatest is 15, and the 
Greatest Common Measure of these three numbers is therefore 
15.2, 2^ ai;gj the common measures of 2*, 2^ and 2®, and 2* is 
therefore their Greatest Common Measure, 

Note 1. — The contraction for Greatest Common Measure is 

G C M 

N'»te 2 When there 18 only owe common measure to two or 
more numbers, that measure 18 still called their G. C. M. Fox 
example. 5 is the G C M of 13 and 20. 

Exercise 193. 

Write down all the cormnon measures of the numbers itt 
each of the following groups and hence find their G.C.M. 

1. 18 30. 2. 35,28 3 60,42. 4. 75,105. 

5. 16, 24 36 6. 18.30 42. 7 12,21.45. 8, 7/. 49, 21. 

9 3X5X 7 . 2X3X5 3X5X 11- 
10. 2^25. 11. 3S3\3». 12. 7. 7» 7h 

Exercise 194 — {Graphical), 

1. Show graphically on squared paper that {a) 2 is a com* 
mon measure of 10 and 8, (b) 4 is a common measure of 8„ 12 
end 16. 

2 Draw two straight lines 12 cm. and 8 cm long« Find the 
length of lines which measure each of these two lines. Which 
of them is the greatest? 

3 On squared paper take two lines containinfl?^ 24 and IS 
email divisions of the paper, and find all the common measures 
of 24 and 18. Which is the greatest of those common measures? 

210. lumbers prime to one another.— When two 

or mure nuuibtirs have no com^non measure buO unity, they 
are said to bs prime to one another. 

For example. 8 and 11 are Prime to each other i 5, 7 and 12 
are prime to one another : 8 and^ saa prime to each other*. 



GBEATSET COMMON MEASCEE. 


173 


211. Quotients of numbers divided by their 
GC.M- 

If we divide 18 and 24 by tlieir G C M 6 we get tbe 
quotients 3 and 4 wKich are prime to each oihef ; if we divide 
16, 24 and 32 by their G*C M 8 we get the quotients 2,3. 4„ 
which are also to one another* 

Hence we infer that whe^^ two or mere numbers are divided 

their G. C, M^. the quotients are prime to one another m 

Eicercise 193. 

Find the G* C M of each of the following sets of numbers and 
see if the quotients obtained by dividing each set by their G,C 
are prime to each others 

1- 50. 70, 2* 45 99. 3 105, 60. 4. ^70. 42. 

5, 63.14.49. 6. 30,42.84. 7. 66. 55. 88. / 

«. 3X5, 3X2X5. 9. 5X7X11.2X3X11. 


212. To find the G. 0 M of (1) 2 x 3^ x 
(2) 3 X 52 X 7, (3) 22 X oS X 5». 


Solution* 

(A) The only pr%7ne factors common to (1). (2) and (3) are 
3 and 5 ; 

(B) . 1 . The G. C M of 3^ 3 and 3= is 3 : 

2. TheGC.M of 5^ 5* and 5^ is : 

(Q. Hence the G C. M required la 3 X 5®. Ans** 

It may be noticed that the factors 2 and 7 are nut taken for the 
G. C. M since they are not found mcp/^the three quantities (l)o 
(2) and (3). 

Verification. 


2X3* X5= 


= 2X3X5 .• 


3X59X7 2y3«X53 


3X5^ 

And 2X3X5. - — 

have no factors common to all)* 


= 7:' 


= 2X32, 


3”x:>" ' 3X52 

7 and 2 X 3^ are prime to one another ^ {i e t 

_TA 


Exercise 196 . 

Find the G C M of the following groups of quantities and 
verify your answers : — 

1. 2X3’X5. 2^X3^X7. 2 23X3\ 2^X32X5. 

3. 5X70<H 7X'1»XI3, 4 2X5=X7?. 2*X5X7*. 

5. 2»X3X5* 2X3*X5>, 3X5“ 6, S^XS, 3X52 3X5X7. 

7 . 2X3X5X7.3X5X7X11.8. 3X5'"X7X11.5X7*X11X13. 
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213. From the forfgjicg Eiamples and Bxereises w® 
denvB the folfowmg 

Eule- — Tbe Greatest Common Mtasure of two or moro 
nutii bests 18 the product c‘f all dij^erent prime factors of tb©^ 
''nurubers which are common to aU tbe nambers, each such 
prime factor being tak*-oia the least power in which it ocenrff 
in any one ot the numbers* 

Exercise 197. 

c 

Find the G C. M. of the following groups of numbers by re- 
solving theu into prime, factors Then divide each group of 
numbers by their G C M. and see if the resulting quotients arer 
prime to each other t 

ia) 1 40.and 100, 2 90 and 525 3. 103 and 150 

4 350 and 60. 5 495 and 450 6 1 425 and 380. 

(5) I, 120 450 and 750. 2 450 150 and 675. 

3. 735. 3675 and 1155. 4. 825, 493 and 1210. 

5. 504, 1512 and 3920. 6. 3325. 570 and 3800. 

214 * fio-d graphically the G* C. lof two small 
numbers. 

Take on squared paper two lines AB, CD of lengths 24 and 9 
divisions respectively. (Fig 38.) 
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Fig 38. 

With the dividers, measure lengths equal to CD along AB imt3 
you come to a^length PB which is less than CD* 

Taka a hne £F equal to PB. 

Measure lengths equal to EP along CD until you come to m 
langth QD which is leas than EF. 
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Take a line GH equal to QD* 

Again measare lengths equal toGH along EF. You finJtkatGH 
exactly divides EF. GH is the greatest measure common to AB 
and CD. And as it contains 3 di v sions. 3 is the G C.M. of 24 and 9* 

Exercise 1 98 — [Graphieai]^ 

Find graphically on squared paper th^ G C. M* of— 

I. 8 and 12 2. 14 and 21, 3. 9 and 39. 

4, 16 and 24. 5. 27 and 39. 6. 20 an^ 36. 


215« From the graphical method of Art, 214 for finding 
the G, C. M. of two email numbers, we may deduce the 
following rule for finding tbe G C. M. of two number* 
without resolving them into factors 


Divide the greater of the two numbers by the less^ tho 
less by the first remainder, the first renidinder by the second 
remdinder, aodirepeat the process until there is no remainder* 
The lafrt divisor is the G* 0. M required. 


JSmmple . — Find the G. 0. M. of 151 and 350. 


Solution 

154)350(2 

308 

l2i 154(3 

28)42(1 

28 

14)28(2 

28 


Verification * 


154 

14 


-» 11 . 


350 

I? 


=25. 


Hera 1 1 and 25 are prime fa 
each other* as they should be* 


The G C. M. required is 
14. Ans* 


* To find out whether two gwen numbers are prime to €ach 
0 ^/jer, we may find thetr G C M by the method of 4ivi8ion. If 
the G C. M. 8* found be I, the tw^o nu nbers are prv to each 
othmr For exAmploi 323 and 480 will be feund to be prime fa 
each other* 
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Exercise 199, 

{A) Find the G*C M of the following pairs of nunsbera by the- 
method of Art 215 (i e withont resolving them into factors)* 
Verify your answers as shown m the above example. 

I. * 169 and 377. 2. 570 and 225 3 312 and 696 

4../ 1178 and 465. ,5. 234 and 522. 6. 23l8and915. 

J. 1518 and 627 1050 and 4032 9. 4223 and 1927. 

{B) Find by the Division Method the G C M. of the pairs o{ 
m«iinbers given m Exercise 197 (a). 


216 To find the G* 0, M of i/iue numbups without re* 
^Imng them into factor S m 

BuLE^-Find the G. 0. M. of any two of the numbers^ 
ibeo find tbe G. C. M of this G. 0 M and the reniciining 
niamber. The G. 0. M, found is the G.O.M. required*. 

Example . — Find the G.O.M of 208, 176, and 280. 


Solution* 

176)208(1 Again. 

176 

32)176(5 

1 ^ 

16)32(2 

32 

Thus the G C . M. required is 8, Ans . 


16)280(17 

120 

112 

8 ; 16(2 

16 


208 

8 


Verdficaiion* 




35. 


And 26, 22 and 35 are prhne to one another as they should be©- 


Exercise 200. 

f A) Find by the inetbod of Art 2 1 6 the G C M . #f the follow- 
ing groups of numbers and verify your answers — 

I. 837, 1134 and 1347. 2. 108. 1116 and 6144.^ 

3^ 484 55156 and 128, 4. 378, 651 and 525. 

S* 28770. 98574 and 40782. 6. 215441. 817W and 24871. 

(B) Find by the Division Method the G.G.M. of the groups 
>df numbers given in Exercise 197 (6). 
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217- GCM* of Compound Quantities.— To find 
G. O.I^. ot compK^und quant%t%e&^ wa must first reduce 
Ifaem t o the denomination contained in any one oi 

them. 

Example — Find the G,C.M, of Re. 1-2-1 and Re. 1-1 5*0*. 

Solution* 

He 1-2-1=217 pies; and Re 1-15-0 = 372 pies. 

TheG.C.M of 217 pa. and 372 ps. will be found to be 31 pies. 

Hence the G C. M“. required is 31 pies or 2 as 7 p^s. Ans. 

-- , - . Re 1-2-1 n Re 1-15-0 \ j 

V&f%iicat%on — ^ « — =7, = — = 12. And 7 ana 

2 as 7 p 2 as 7 p 

12 are ^Hnte to each other, as they should be. 

Exercise 201 

Find the G C M of the following quantUiea anS verify your 
answers : — 

L Ra 7-8-0 and Rs. 17-8-0. 2, Rs 3-12-8 and Rs. 2-0-8. 

3- Re. 0-12-9 and Re. 0-14-3. 4. Rs. 60-2-6 and Rs 16-6-6. 

5. £1-13-11 and £2^%\. 6. 4-10-0 and £6-15-0. 

7, £1-2-0, £1-7-6 and £2-9-6. 8, 8 hrs 45 mm and 20 hr8*k 

9* 4 mds 7 vis. 2 seers 6 pal. and 7 mds 6 vis. 6 pal. 

10. Rs 17-8-0. Rs 27-8-0 and Rs 15-0-0. 

IK £0- 1-4, £0-2-0. £0-2-8 and £0-3-4. 

12. 3 cwt 2 qrs. 4 ib. and 3 cwt 3 qrs. 12 lb. 

13. (a) 7 cm. 5 znirt. and 6 cm ; (&) 4*2 m. 3*5 m. and 2 1 m, 
(<.) 21*6 cm., 24*0 cm.. anH 163 8 cm. 

{d) 5M6 m., 6*30 m*, 16*38 m. 

218. Problems ou 

Model 1 — hmo the i^rtaiest number that will divide 
J32b, 1649, and 1265, leaving a remaicder 5 m each taee. 

Solution. 

In other <fvotds the questicn is, Find the greatest number 
idmt will divide 1325—5, 1649—5 and 1265 — 5 exactly/' Hence 
the required number is the G C.M. of 1320, 1644 and 1260. whtch 
IS found to be 12. Ans. 

Model 2.— What is the length of the /ongeSt pole with 
whioh jox can exactly mtasite 126 feet, 144 teet, acd 166 
feet? 


12 
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Solution* 

Tbie required length must be the G C«M of 126ft.» 144 ft,. 
end IS5 fc witch will be found to be 6 ft Hence the required 
length 18 6 feet i4ns. 

N^tb, —The student can verify the answer for himself. 

Exercise 202, 

1 F nd the greatest PHI vnber that will divide 1}17, 819 ai»d 
8463 Without a remainder, 

2. Fmd the number that will divJe33 3 and 311. 

leaving a teimmder 5 m each case. * 

3 Find the greatest number that will divid o 315, 427 and 
557, leaving a rem under 7 in each case. 

4 Find the greatest number that will divide 700 and 556j 
ieaving^em^mders 7 and 3 respectively. 

5. What the greatest number that will divide 500, 631 and 
910, leavmg remainders 5. 6 and 10 respectively? 

6. Find the length of the pole with which you cam 

etaot y meiisure the sides of a rectangular room Id ft. 9 in. ionK 
and l2 ft. 6 m broad. 

7. Wait must be the greatest length of a rope with which 
you cin etfotlv measure a kilometre ( = 3280 ft.) and a mtla 
(« 5280 ft)? 

8 Tnera are two strings 120 inches and 93 inches long. They 
are to be cut up into an exact nunoer of equal p eces of the 
greatest possible length. Whit must be the len^ith of each 
piece? And what is tha total number of p ecos into which the 
two strings can be so cut up ? 

9 Waat must be the highest" price of a cow so that you can 
buy an exact number for Rs. 241, or Rs 331-4 as., or Rs, 36i-8a»^ 

10 W lit mast be the greatest of a pole so that you 

can cxajtly muisure with it the two sides and diagonal or a 
rectangular plot of ground, which are 42 ft 55 ft, anl70ft. 
respect valy ? 

11, A farmer has 225 marakals of paddy and 165 marakals ot 
rice He wishes to put them separately in bags of equa(, size 
coatalning the greatest possible number of marakals. How 
m ,rakils should each oag hold ? And how many such bags wilt 
be requ red for the paddy and rice together ? 

12 Three pieces of cloth 44, 72 and 28 cuSit; long are to bo 
cut up mto exact number of smillec pieces of one and tho 
same iinith Fmd the maxintuni length of each of the s nailer 
pieces Among how many men can all the pieces so obtained 
be distributed at two to ea^h ? 
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CHAPTER XLIV 
LEAST COMMON MULTIPLE. 

219* A Coxurnon Multiple of two or more nnmberar 
is a numbtir wDica coataios eacti o! them an emei aanthaer 
of times. For example. 

(1) 24 is a common multiple of 5, 4. 6, etc. 

(2) 80 is a common multiple of 4, 5 8. 10. etc* 

Exercise 20%^(Graphioal). 

Show graphically, squafedl paper, by stepping with the 
sdividers, that (i) 12 is a common multiple of i and 4, (u) Si i» & 
common multiple of 3« 5> 6. 

220. The number of multiples common to two or 
uumDtjrs is unlimited. For example, 

(1) j The common multiples of 4 and 3 are 12, 24, 36, etc* 

(2) The common multiples of 2, 3 and 3 are 30, 60, 90, ete. 

221. Least Common Multiple. — T ie smallest ot 
tf'ommon mui iples two or moc^ . urub^ra la called theit 
Xea^i Common Multiple. For ex^rapif-, 

12 is the L C.M (Least Common Multiple) of 4 and 3 , 60 ia 
the L. C IM of 3. 4 and 5. 

222 From the examples in Art 221 abore it may ba 
easily inferr^^d that every common multiple of two or mom 
numbers is a multiple of their L C M. 

This can be shown graphically in the cast of the thran 
numbers 5, 3 and 2 from the following table of their commoza 
multiples : — 

] 5 to 15 20 25 30 35 40 45|50 55 6o|ete* 

X X 15 X X 30 X X 45 X X 60 «,tc. 

(3) Com Mislt.l w ^ /zfi t. 

of5.3and2j 1 ^ 1 Xj J 

Exercise 204— (Oro:;). 

I- Prove by an example that every common mul0ple of any 
two or more immhera is a multiple of their L C.M* 

? The L C M of 6 and 9 la known to be 18. Name two 
other common multiples of the same two Humbert, 
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3, The L C M of 3, 4, 5 is given to he 60. Fin(3 all the 
common multiples of the same numbers lying between 150 and 
550 and examine whethei each of them is divisible by 3, 4, 5* 


223- To find the L*C»M- of 4 and 3 graphically, — 

Draw on squared paper two horizontal lines AB and PQ, one 
below the other, so that A and P are on the same vertical line 
isnd on the same side of it Let AB contain 4 small divisions of 
paper and PQ, 3. Produce AB and mark points C.D*E, etc^ 
in the produoed part so that BC, CD, etc. may each be equal to 
Similarly produce PQ and mark points R, S, T, etc , on 
•the produced part 80 that QR, RS etc.^ may each be equal to 
You will then find that the L.C M of 4 and 3 is 12, 

N’l f ft — By continu ng the above process sufficiently fat, yois 
dm find common multiples of 4 and 3, vtz , 24. 36, etc^ 

Exercise 205 — (Graphical), 

|A) Find graphically the L, C M. of— * 

1, 3 and 5* 2 5 and 4. 3. 4 and 6. 4. 6 and 

(B) Find graphically the L. C. M. of 2 and 3 and the next 
iSiree higher common multiples, 


224 . To find the of Huo or more prilBG numbers 

of composite numbers which are given as the product of 

powers of prime liumbers 

Vf « shall woik out a few examples with the remark that 
lira LOM, several numbers must contain each of the 
iaclors occurring in all the given numbers. 

Examjgles* 

(1) The L.C,M. of 3. 5 and 7 is 3X5X7 et 105, which contain** 
of the given prime numbers, 

C2) The UQM of 2 X 3 and 3 X 5 is 2X3X5 ow 30, which 
lumiaiiiji each of the given prime factors 2. 3, 5< 

|3) The L.CtM. of 3® and 3* is 3° which is the least ol 
p&vreTS 3*, etc of 3 which contain both 3* and 3® 

f4) TheL.CM of2X3%3X5and5® is 2X3^X5\ which 
centams all the prime factors occurring in the given numbeW 
teach factor being taken in its highest power t ' 
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Exercise 206. 

Find the L.C.M. of—*. 

I. 2,3.7. 2. 2X5. 3X5 3. 2^2^. 

4 5%5, 5». 5. 3X5^2X5. 2XS». 

6. 2X7. 3X7“.2X3». 7 3“X5.2»X3X5. 


225* From the examples and ex‘*rc'S-‘s piveja abore w€» 
deduce the following rule for finding the L,C.M of two or 
more numbers : — 


JSule , — Epsolve the given numbers into their prime factors 
and for their L. C. M. take the product of aii thte differe/nS. 
prime factors occurring in them, each prime factor beiD!!»: 
taken in the JiigTiest power in which it occurs in any one of 
them. 


Example . — Find the L.O M. of 120, 168 and ISO. 


Solution » 


120 = 2® X 3 X 5 
168 » 2* X 3 X 7 
180 = 2* X 3= X 5. 


The L C. M required 
= 2^X3»X5X7^8X9X5X7 
= 40 X 9 X 7 = 360 X 7 2520. 


Verification: — ^The quotients obtained by dividing the L C 
of tw'o or more numbers by each of them must be primo to eaah^ 
other* Thus in the above example. 


2520 

l20" 


21 : 


2520 

168 


® 15 . 


2520 
180 ' 


14 ; and 2 If 15, and 14 axi; 


prime to one another. 

Exercise 207, 


Find the L. C. M of the following composite numbers hy 
fesol^ong them into their prime fact or and verify yoosa 
answers : — 


1. 30 and 24. 2. 45 and 54. 3 32 and 36. 

4 48 and 72. 5. 35 and 105. 6. 400 and 60. 


7. 15, 18 and 24 
9 63, 105 and 189 

^1. 12. 15.^8 and 21. 

13, 24. 18, 12 and 8. 
15. 245, 70 and 147. 


8. 108. 96 and 84. 

10. 100, 375 and 90. 

12. 36. 54. 108 and 72. 
14 36. 24. 18 and 9. 

16. 216. 180 and 250. 
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226. Utlciion d^ween any two mmhfs and their G.C*M. 
ami L.CM * — Tiae f rocuci ot any iwo {not mor^) numbera 
18 ^gual to tbe product of tbeit G.C.M. and JL.C M. 

Illustration* 

The G.CM* of 48 and U)4 xs 8 and their L C.M, is 624, 

48 X 104 = 4992, 
and 8 X 624 = 4992. 

Exercise 208, 

I. Prove the truth of the statement in the above article hj 
taking the following pairs of numbers : — 

<l) ^4 and 36. 2. 3? end 42. 3- 64 and 80 4 65 and 78 

(2) Giver: that the G C M. of 832 and 650 is 26, shov^ that 
dhteir L C M is 2ua00. 

(3) If the G.C.M of 781 and 923 is 71, what is their L C M, 7 

(4) If 812 he the L. C M« of 203 and 116, show that their 
C C M i« 29. 

<5) Given that the L.C.M. of 75 and 135 is 675, what is theis 
CLCM ? 


227- To ficd tbe L C.M. o£ two cutabers which cancdb 
be rradiiy rfsolred into factors, divide one of tbe numbers 
by their G.O.M. and muUipIy the other number by thie 
^aotient. 

Example . — To find the L C.M of 1274 and 532. 

T1MG.C.M. of 1274 and 332 i, 14. 

And 532 -f- 14 = 38. 


theL-CM. lequirod = 1274 X 38 » 48412. Ans. 

Vcriflcation.~^m\2 1274 <= 38 . 48412 -J- 532 => 91 . and 
38 and 91 ai« prime to each other ' 


ExercUa 209. 


Find the L.C.M. of the following pans of numbers and verify 
« lew of your answers : — 


1 391. ^633. 

4. 1764. 819. 
7- 3267.3960. 

10. 2368, 3200. 


2. 1271.984 

5. 7200. 2232. 
8. 1296. 900 

11. 3905.3025, 


3. 351, 1833. 

6. <<1880. 1725. 
9. 1428. 9240T 

12. 5625. 4575. 
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228. The L.C.M. of several small numbers ie usually 
fciiiio by the lollowicg lule : — 

S«t icyfii the mtifi bets a line ; es irary cf thcn> a» 

pxDfsible by ary /rime run her. tuch as 2, 3» 5. 7» 1). &c , whlch^ 
33 a con^tren ireesuie ol ary two or more of them, end set down 
the ijuotitnts ard the undivided nuirbuTs in a second line : pro-^ 
ceed in this way till ^cu get a low of nuxrjbeis in which no two 
have a ccsrir on factor The continued product of all the divisors 
and the runibeia in*the lowest Ime will be the L CjjA. rc quirt d. 


Example — To find the L.C.M. of (a) 6, 9| 14, 20* 24) ; 


(«) 2)0. 9. 14. 29. 24 

2) 9. 7. 10. 12 

3) 9. 7. 5. 6 

3. 7. 5. 2 

theL C M 

= 2X2>c3X3X7X5X2 
= 36X70-2520. Am. 


ib) 20, 24, 28, 42, 18, 2L 

ib) 2)20, 24. 28. 42,^18, XX 

2) IU, 12. 14.“2T^*9 

3) 5, 6. 7. 21, 9 

5. 2, 7. 3 

theL CM. 

« 2X2X3X5X2X7X3 
« 12X210-2520 Ans. 


Notk L--^*Ihe learner should be careful to use only prime 
maimbers as divisors, and to use each prime numhex as ojtcn as 
may be necessary. 

Note 2.--Iii any line, every one of the numbers which is exactly 
contained in another may be struck out. Thus in Example (a) 
above. 6 in the hrst line is struck out since it divides 24 exactly ; 
and in Example 16), 21 in the £rst line and 7 in the third line are 
atnrek out for a slmilax reason . 


Exercise 210. 

(a) Find the Lowest Common Multiple of — 


1. 

3. 6. 8, 14, 28 .na 32. 

2. 

13. 18, 20. 32. 12 and lOO. 

3. 

•27. 33. 54. 69 nad 132. 

4. 

15, 14, 16 and 18, 

s: 

4 . 6, 9i 15, 18. 20 and 21. 

6. 

21, 30, 34 and 27. 

7- 

10. 24, 25, 32 and 43. 

8. 

20. 12, 15. 18. and 4. 

9 . 

12, 18, 30. 48 and 60, 

10. 

209, 133. 95 and 57. 

11. 

16, 40, 44, 48 and 66. 

12. 

30. 27, 24, 2U 18 and 9. 


tjb) Find tlie least number that is exactly divisible by the first 
aeeeu numbers. 

fo) Find the least number that is exactly diyisbie (t) by the 
Erst five even numbers. (6) by the first five odd numbers* 
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229 L.C.M. of Compound Quantities. 

Eioawple . — F nd the L.C.M, ot Re. 1-2-1 and Ke. 1-15-0. 

Solution 

Re, U2A = 217 pics . Re. 1.15.0«372 pies. Aadi the G.C M- 

217 pies and 372 pies i^Sl pies. 

7 

Hence their L C M = 7X372 

- j/ ^ 

« 7 X 372 pies 2604p!es-Rs 13-9-0. Ans. 

Verification. 

^2604 pie8_ Re. 13-9.0 _ 2604 pies 

RVnXr T 217 pics ^ Rs. 1-15-0 372 pics " 

And 12 and 7 are ft I me to each other 
Exercise 211. 

Find the L.C M ol the compound quantUies given in Exercise 
20l and verify a few of your answers 

230. Problems on L, C. M. 

Model 1 — Find the least nunober which, when divided 
separately by 4, 5| 6 and 11, leases in each case a remainder 
3, What is the next such higher number ? 

Solution^ 

Now the least number that is exactly divisible by 4 5, 6, and 
1 1 is their L.C.M , which is 66D- 

/• the required number is 660 + 3 or 663 Ans, 

The next higlOr number required =» 660X2+3 as ,1323. 

Model 2, — What is tbe smallest sum of money for which 
I can buy an exact number of sheep at Es* 4*8-0, R, 9 . 6 or 
Es. V-8-0 ? Aud how many sheep of each kind can be 
bbnght for each such sum ? 

Solution* 

Here we are required to hnd the least sucn of tnone3^ which ^s 
exactly divisible by each of the„ quantities Rs 4-8-0. Rs. 6, and 
Rs# 7-8-0. 

Hence the^required sum of money is the L.C.M, of Rs, 4.8-(l, 
Rs 6, and RS 7-8-0 which is Rs, 90,* Antt, 

* To the' Teacher.— -The student must be made to vesify 
an^er to each of the above and similar examples since by doing 
so he will get a clear and intelligent grasp of the principles bnder-^ 
lying the questions. 
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Again, tlie number of sbeep of each kind reqairedia 20, 15 ted 
12 respectively. Ans, 

Exercise 212, 

1 . Find four common multiples of 4. 6, 9, and 21, 

2 Find the least number of fruits that can be equally divided 
among 4, 5, 6, or 7 boys 

3* Find the least number, which* when divided separately 
by 3, 4, 5 and 6, leave^ in each case a remainder 2, 

4 Find three numbers which, when divided separately hy 3^ 
4, 5 and 6, will remainder 2 in each case What is the next 
higher number of the same kind ? 

5 What is the smallest sum of money for which I can buy «n 
exact number of books at Rs 2. Rs. 5. or Rs. 6 each ? 

6. What is the smallest sum of money for which I 2:an buy an 
exact number of pencils at 1 a. 3 p . I or 10 p each ? 

7. What must be the shortest length ef a rope* so that I may 
cut it exactly into pieces either 5 ft. 3 in , 4 ft. 1 in., or 6 ft* long? 

8. Find the least number which when divided separately by 

•each of the numbers 3 4. 5. 6 and 7, leaves in each case m 

remainder 2 Also find the next two higher numbers of the same 
kind 

9 Find two numbers lying between 600 and 900 which, when 
divided separately by each of the numbers 8. 12 and 15 will 
leave in each case a remainder 6 

10 What is the smallest number of 4 digits which is exactly 
divisible by 5, 16 and 24? And what is the largest such 
number? 

1 1 Find the smallest number which when inSteased by 15 
will be a common multiple of 18, 30 and 45. 

12. Given tbat an acre = 4840 square yards, and a cawni * 5 *: 
6400 square yards, find the least number of square yards that can 
be divided into an exact number of acres or of cawnis, 

13 ** The fore-wheel and hind- wheel of a carriage are respec- 
tively 10 feetfand 13 feet 4 inches round In whal distance will 
they have made a complete number of revolutions for the first 
time ? And how many revolutions will each have made in this 
distance ? 

14. Throe man A, B and C start together from theOmme piece 
and run round h circular race-course in the same direction. If A 
ean\un the course in lO m^putes, B in 15 mmutea* and C in 
20 minutes in how many hours after starting will they be 
together again at the starting place ? And how many times will 
each have gone round the course? 
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15 Show that the least nunshei of 3 digits that is esMctly 
•divisible by 3> 4 and 5 is 120. 

CHAPTER XLV. 

SOLIDS : SDRFACES : LINES : POINTS* 

231 # Tbe student must revise Arts^ 126 and 127, and 
l^xexcise 99, before going through the lolJuwicg Exercise:— 

Exercise 213 -^(Practical), 

{A) 1* Write in m tabular form the numbar of {1} ^flane 
ssiff&ces^ curved stirfaces* (3| straight edges, (4) curved 
fdges, {5'^lane angles, and (6) solid anghs (or corners) m 
of the iollowmg sohda : — 

(a) a cube, {d) a cuboid (c) a c3rnndeT| (d) a cone, (e) a 
iqphere, end (/) a hemi-ephere. 

2a Draw rough free hand aketchea of a cute and a Cuboid 
i^nilax to those given at page 87. and of a cylinder and a cone 
limUax to those given below. 

Cylinder^ CcM, 



Fig 39. Fig. 40. 


3. (<r) Test of a ^lane surface— To test wjhether a surface is 
p1«Qe apply a straight edge to tt If it fits the surface in every 
Aireciicn^ then the surface is plane* 

(h) Test of a curved surface.— Tostmtho same way the 
«txfved su;^ce of a cylinder and a cone. You will find that the 
straight edge fits only in some positions but not ii% all. 

In the case of the surface of a sphere, the straight edge iSbas- 
»ot fit in any position. 

4* Note that— 
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n) A solid has three climensiocsy namely, length, breadth^ 
and thickness or height n) a surlace has two dimenatons, 
mamely, length and breadths (iii) a line has only one dimension, 
namely length and (iv) a ^ofni^ has no dimensions at all. 
has neither length, bieadth, nor thickness) but merely denotes * 
position 

5. Note that— 

(a) Two plane surface meet in a straight line, 

(d) Two surfaces, one of which is curved and the cither §lane 
meet in a cm ved line 

6. Note that — 

(a) A line is traced by a moving pointy a straight line h^ing 
formed if the point moves in one and the same direction through- 
out and a curved line being formed if the point Continually 
changes its direction 

fi) A surface is foimed by the motion of a line as in Fig. 41 
below. 

fc) A solid is formed by the motion of a surface as in Fig. 42 
below- 



Fig^ 41. 

7* Note also that— 
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Fig. 42. 


cylinder is generated by the revnlution of a 
nicmnd one of its edges (&) a cone is generated by the revolution 
loi right •ahgUd triangle^ round one of the two sides containing 
the fight angle, {e) a sphere f is generated hy the revolution of a 
semucitcU^ round Us diameter- [See Figs* 43, 44 and v*45 
on the neat page ] 

— — , — 

♦ A righU3nghd triangle is a figure of 3 sides, two of which 
i^ntain a right angle, 

t The generation of a sphere can be^ well ef:pla]ned by meant 
^2 a peeled orange. 
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Cylinder* Com* Sphere. 



4^ Fig, 44. Fig 45. 


(B) I, Slake clay models of different sizes of (i) cubes, (ii) 
cuboids, (ill) cylinders, and (iv) spheres, 

2. Take 4 lumps of wet clay of tlie same weight and form 
’them into a cube, a cuboid, a cylinder and a sphere respectively,* 
T4ote that these four solids are of the safne size but of diffefeni 
shapes, 

3t Take two or more lumps of wet clay of different weightvi. 
form them all into spheres (or all into cubes) and note that these 
solids are of the same shape bat of different sizes, 

4. Examine models of a cuboid and a cube, and note as you 
have done already, [See Art 127] (i) that both have 6 face«» 
(ii) that the opposite faces of a cuboid are equal to each other, 
and (iii) that all the 6 faces of a cube are equal squares. 

la 

5. Make a clay model of a cone, and point out its height 
(vertical heighti i*e,, distance from the top or apex to the centre 
of the base^ and its slant height (distance from the apex to the 
circumference of the base as measured by a straight edge applied 
"to the curved surface) • 

6. Take a model of a cylinder of wet clay. Cut it into 3 equal 
parts Then each of these 3 parts can he formedTinto a cone 
with the same base and height as the cylinder. Hence learu 
that the volume of a cone is ona^thlrd of the volume of a 
cylinder of the same base and height. 



•Ora single lump of clay^may be taken and formed first into m, 
cube, then into a cuboid, then into a cylinder, and lastly intaa 

sphere. 
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Exercise 214 — {Practical), 

(A) l» Suppose you take a large number of rectangular sheets 
x>i paper all of the same size and pile them one above another 
so that their sides may all coincide. What kind of solid will be 
loTined thereby ? 

2. If you pile one above another a number of ^filter papers of 
the same size, so that^their circumferences may coincide with one 
another, what kind of solid will be formed ? 

(B) 1* If you plac^ 20 quires of paper over one another so 
thattha edges may ail comcidei what will be the thicSness of the 
cuboid so formed, given that the thickness of a quire is 1/2 inch? 

2. A book consists of 600 pages (300 sheets' af paper and two 
covers Supposing the thickness of each sheet is OUl incl^ and 
of each cover 05 inch, what is the thickness of the booW ? 

3* Bricks are made in the shape of a qucdianl of a circle, and 
arranged in the form of a Lylinartcal 'pillar How many bncksr 
will be required for a pillar 8 feet high, it each br ck is 1 inch 
thick? And what will be the height of a pillar consisting of 480 
such bricks ? 


CHAPTER XLVL 

VULGAR FRACTIONS. 

1, Introductory. 

232- Vulgar Fractions.^ We have already eeen that 
Bunabers like ^ 7/10, 4, 8d are called and that 
fractions likt ^ aid 7/l0, which are expijessed by two 
lumbers wntlen one above the other are called Vulgar 
fractions [i^ulgar = common.] 

233. Numerator and Denominator-— In a vulgar 
tiaction 54^, trce lower numOei 4 which denotes the number 
ot eqmlpmts into which the unit is divided is called the 
Dsnhminato^t and the upfer number 3 which denotes the 
number ot £uch equal parts taken is called the Numerator^ 

Note.— A vulgar fraction is often called a fraction^ just at 
m decimal fracHon is called a deimaL 

234* Pro|»er and Improper Fractions-— 

If we divide the unit into four equal parts and take one, two or 
Jiret of these parts, we get the fractions 1/4, 2/4 and 3/4, each 
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of which is less than unity : but if wo take all the four parts, we; 
get die fraction 4/4. which is equal to unity. Again if to thoiiK 
four parts, we add one two or three parts of another unit (of 
the same kind as the first I which is also divided into four equal 
parts, we get the fractions 5/4, 6/4. 7/4 each of which is greater 
than unity. 

A fraction whoep numerator is less than its denominator 
is called a proper frattion* A fraction whose numerator 
is greater tnau it« dwrh»rainator or equal to its denominator 
is called an imprOT)er fraction- TJiu% ^ and 12/27 are 
proper fr utions ; 7/5, 8/8 are improper fracfione^ 

235- Mixed numbars — A number consisting of the 
sum ot an integer and a traction is called, as the student 
already hj^iows, a mixed number^ Tnus 5 +- 1/7 is a mmed 
number and is generally written 5^17 or S^and read * fire 
and one seventh J 

Exercise 215. 7 

v(A) Ezpxess the following fzactions in figures.-^ 

1. Three-ex^h^/ts-^ 2, Six twenty ^ fir rts^ 

3. One-hundred t hi 4. Thirty-one twentiaths 

5. Nine- twelfths.* 6 Two and a half. 

(B) Express the following fractions in words 

1, 2/3 2. 7/11. 3. 13/8. 4. lOI/lOOI. 5 7i%3, 

236. To^rove that 3 -r 4. 

If you divide one rupee into 4 equal parts and take 3 of 
these parts, you get ^ of a rupee# Or, if you divide 3 
Ijopees into 4 equal parts, you get for the quotient ^ rupee. 
Hence we see that ^ = d -r 4, The same can be shawe 
graphically thus ; 

Draw on squared paper a length AB of 4 small Sivbions and 
take in it a length AC of 3 divisions. Then AC will denoto 3/4 
of a unit, AB being taken as the unit. 

♦ To th^Teacber “-The pupO should be warned against saying 
three fourth instead of threefourths, twofhird iiistaa#of 
twofhirds, and so on. 



VULGAR PRACTIOSys. 


19t 


Now prodttctt AB to D, so that AD may ba 3 timaa AB or 
to 3 units. Then, by steppmj? along AB longtha aqual to ACX it 
will be easily seen that AC is cantained 4 times m AB Hence 
we see that 3/4 has the same meaning as 3 -s- 4 that is. that a 
fraction represexita the Quotient ol the numerator divided by tbe 
denominator* 

H^nce any fraction 5/12 is also read ‘ 5 by 12 ^ 

Exercise, Prove graphically that (1)^/5 = 3-5-5, 

(2) 5/a = 5 8, 

2. Transi^ormat^on of Vulgar Fractions.*^ 

237 * Suppo^se we divide aa orange into 4 equal parts, 
and takb S ot these parts ; this is the sime thing as dividing 
the orange into 8 equal parrs and ♦‘akiog 6 of thess pitrts. 
H->nce we see that the fractions ^ and 6/8 are^ "equal to 
each other, 

238. To shoiv graphically that % « 3/5 12/i4.^ 

9 

Draw on squared paper a line AB containing 24 amall diviaioxta* 

I I I I I I i l.l-ij 

A O B 

Fig. 46, 

Let this line represent a unit. Divide it into 2>qua! parts at C* 
Then AC -= 1/2 a unit. 

Again divide each of these two equal parts into 3 parts The 
whole line AB is then divided into 6 equal parts and AC = 3/6 
of the unint* 

Neict divide each of these 6 p wts ihto 4 equal pa?ts. Then AC 
will be found to be equal to 12/24 of the unit* 

Hence we see that i/2 3/6 == 12/24,* 

Exercise Z\^-AGraphlcal)^ 

Prove graphically that — 

(a) ]/2 4/8 = 8/16. (b) 2/3 ^ 4/o = 12/i8. 

{€) 3/7 9/H = 18/42, {d) 1/i - 9/27 == 18/54* 


* To the Tet her —fhe stu lent may be made to prove this 
•by ^aper-f aiding and by rectangles divided into a sttitablss 
number of equal parts* 
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239- From Art. 237 aboTP, ^ ~ > 

tJisrefore i = • 

2 X 3 

* • 3 1 u . 1 3 -f . 3 3 -r 3 

® 6^ 4i6T-3 t» 6-7-3 

Hence it follows that ihe talue of a fraction is noi altered 
if the nvRiaaior and denominator are tofh muUipbed or doth 
divided hy the same number. 

Example 1. — Reduce 8 to a fraction with denominator &. 
„^8_8X3_40 , 

® "T" 1 X 5 “ 5 • 

Emmph 2, — Reduce ^ to a fraction with denominator 24. 
4)24. . 3_3_X6_ 18 
6 " ** 4 “ 4 X 6 ~ 24‘ ^ 

Example 3.— Reduce 3/4 to a fraction with numerator 24h 

3)^ . 3_3X8_24 

8 ’ •• 4“ 4X8"32’ 

Example 4 — Show that 

4U & 

24 _ 3 ^8 3 

40 “ 5 X 8 “ 5 


Exercise 217— 

(b) Reduce the following to equivalent fractions with denomi' 
Owtor 24 

1. 3/4. 2. 5/12 3. 7/8. 4. 2. 5. 2/3. 6. Sli- 

(6) Reduce the following to equivalent fract'oi)^ with ntimei'- 
«tor 48 

1. 3/4 2. 6/11. 3. 2. 4 8/15. 5. 16/21 6. 16/15. 

(c) Shew that ; — 

' 36 6* '60 4 * 100 ~ 
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id) Name tKs miasing numbera in the following * — 

1 ^_80_ - 81 27 . 7^ _ 91 

5 35 . -«• 90= 6 f 2 - “ * 

,11 121 r30_ __ 

15“ 22 s ~ • 42 25“ “ 6i3' 

fe) Ezpieas 15 in sevenths and 23 id ninths. 

{fi How many elevenths are there in 14 7 


240^ Fractions in tteir lowest terms. — ^ fraction whom 
Bumordtor a id uimi ator >t e prime to each other, icnf 
laave BO common factors bofc !• i said to be iri 
i^ms. Thus th« fracnons 3/4, 5/13 are in th'^ir lojb^si terms 
hnt 6/8 18 not in its terxus, su ce 6 a^d 8 have a 

fsommon f^^ctor 2e 

241. Reduction of fractions to their lowest terms.—Ifc 
follows from Art. 237 that a tractioa may bo reduced to its 
^Qwest terms by div ding its numerator and denominator by 
Skii tbeir common factors in succession, or by their C.M* 
at once- Tins proc-^ss is called mnceUing common factors- 


Example !• — Reduce 600/750 to lowest terms. 


f^vidtng 

5, 3, W9 kavo 


niimerator 
750 ““ 75 


and 

12 

“T5 


danominator 

4 

* 5* 


in succaesion 


by 10 


Ans» 


JExample 2. — Reduce 508/690 to its simplest form. 
The G.C M of 5Q6 and 690 is 46. 


fleBca dividing the numaiator and denominator by 46» we have 


^ li 
690 ” 16 


Ans. 


Exercise 2l8^^0f^Z) 

4^adnce the following fractions to their lowest terms 

1, 

6 . 

' SI 

J3 


4 


3 

3. 

4 

4. 

6 

5. 

12 

■ S' 

2« 

'9' 

10* 

9 

B* 

9 

• ar 

7. 

45 

36' 

8. 

4 

Te* 

9 

18 

24* 

10. 

20 

W 
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,11450 , 373428 „ 49255 „ 156990 423284 

*• T25‘* legT' 70 ' 285 • 5723" ' 


S44. To reduce two or more fractions to equivalent ones 
sn& a common denominator. 


S’raciontfi with diff«r<>n5 denominators can be expressed as 
fractions with ao >mrnon denominator by^applying Art. 230- 


MxampU 1. — Exp'ess |, •jty, with denominator 360. 


360 -i- 4=90, 

r 

C 

380^12 = 50 ; 
J60 -1-18=20: 


OM _3 X90_^ 
^'*“ 4 X 90 360’ 


7/12 = 
.Ml/18 = 


7 X 30 _ 210 
12X30 360 ’ 

11X20_220 
18X20 360’ 


.*. the equivalent 
fractions required are 
270 210 220 . 

3S0’ 360’ 360* 


MxampU 2.— EeducB 3/S, 7/12, 11/18 to equivalent ones 
with the least common denominator. 


Tbe L.C M. of 8. 12 and 18 being 72, 

72 - 8 - 9 . • 5 = ^= 27 .[ 

74^a_y. .. 3 g^g 72* 


72-5-12=6 . 
72-5-18=4 


. 7^7X6^42 

•• 12 12X6 72’ 

. 11 _ 11X4 _ 44 

18 18X4 72' 


Hence the equivalent 
fractions are 

?? 42 4J 
72* 72* 72’ 


tioiB 1 — Tbe common denominator may be any common 
anakiple of the original denominator , but we generally take their 
L.C^ M. in order to avoid large numbers. 

H *T{% 2 -—If the given fractions bo not in their lowest terms, we 
jslt#iit<i first bring them to their lowest terms and then reduce 
ttbwi to equivalent ones with the least common denejminator/* as 
ia liie following example 


Example — ReHluca 6/12, 10/15, 39/104 to equivalent 
ftaetiona w^th the lowest common denominator. 

The given fimctions in their lowest terms are 5/1% 2/3> 3/Sa 
Now the L C.M* of 12, 3, 8 is 24 

Hence ihe equivsdient fractions ace 10/24. 16/24| 9/24 AnSi 
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Exercise 223. 

(а) Find fractions equal to 3/8, 5/ 12, 1 1/ 16 whose denomimter 
shall be 96U. 

(б) Reduce 3/8, 3/42, 10/21 to equivalent fractions who««i 
numeiatox shali be 120. 

(c) Espress 3/4, 7/8, 5/6 as fractions with denominator 216^ 

# * - 

(d) R.ductt tlis fiKctions in eacli o{ tKe {ollowing tots to 
Valent ones having the least common, denominatoc 


,237 

3’ 5‘ To* 

, 8_ 7 U 

* 15' iS’ 20* 
, 2 4 24 

* 4’ 6' 32* 


, 8 13 2 

’* n’ ?2’ lU' 


3 ? 5 7 

4' 8’ 12’ 


1234 

2' 3 4 5 
« 3 « 51 _ 

56’ 14’ 105’ 112' ^ 


13 5 7 
3’ 5’ 7’ r 
9 17 y 5 
16* -33’ 24’ il* 


245* Two fractions may be compared by mnltiplyiog 
the numerator of each by the denominator of the other an^ 
comparing the products, because these products are tb® 
numerators of fractions having a common deDominator aoid 
equivalent to the given fractions. 

Example —-{X} Compare 1 and-. (2^ ^ and 

6 9 8 12 

<1) d) X 9 ** 36 ; 6 X 7 = 42 , .*. 7/9 ie the greater* 

(2) 8 X 7 =5= 56 ; 12 x 6 = 60; .*.6/8 is the greater* 
Exercise 224.— (Oral). 

Find the greater in each of the folio iving pairs of fractions 

1. 3/4 2/3. 2 7/8, 5/6. 3. 2/5, 6/8. 4. 2/6, 4/40. 

5. 1/3. 1/4. 6. 7/12. 2/3. 7. 3/8, 6/12. 8. 2/5. 5/21- 


3. Goipparison of Vulgar Fractions. 

246. Of two fractions having h common denominator 
the greater is that which his the gri* er numerator* 

Heecd we can easily flud which is me Ur.jeii»isiid wbrolt 
the smaller %£ two fractions, when th** denomiaatora of tha 
fractions are the same. Thus 5/7 is clearly greater 
than 3/7. 
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■its 


tbe deocmhiators are not the eame, as for 
example, in comparing 3/7 and 4/5, we have first to express 
the fractions as fraotione with the same number (pre- 
ferahlj their L. C- M ) for denominators, and thencompare- 
-thein* Tfans, the L. C. M. ot 7 and 5 being 35, we bare 


And u 


3:.3^5_15' 3 4_4X7_28 

f 7X5 '35 5 5 X 7 35* 

^ la giaatet than so ^ is gi&ter than 


Similailjr wo can compare throe ot more qnantitiea as in the 
Mlowing 

0 

Example — Arrange the fractions 8/4, 5/d, 2/3 in descend* 
ini' order of magnitude. 


The L C M of 4, 6, 3 being 12. 


i2^4 = 3i 


3 9 

4“ 4X3“ 12' 


f2-$-6» 2: 

12 3 = 4 ; 


. 5_5X2 10 

•• 6 “ 5X2“ 12- 
• 2 2^_ 8 
" S” 3X4” 12’ 


Hence the descending 
order of magnitude is 
*0 ^ _8 
IZ’ 12' 12 ' 

5 3 2 

® • a ■ , Atis • 


Noth 1. — The compaiiscn of ftactions may be graphically 
jdmwn by means of diagrams like that under Alt 237 where, for 
waan^ile. it ia clear that 3/ 4 is leas than 5/6, 2/3 is greater than 

3 A ^ 

Notb 2e^FTaction8 to be compared may, for the sake o£ 
con^eitienee, be brought to their lowest terms before beings 
iWhiced to a common denominator as in the following 

Example . — Compare the values of 9/15, 8/9, 49/70- 

The fractiene in their lowest terms are 3/3, 8/9, 7/10. 


Now the L.QM, of 5, 9. 10 is 90. 


. 3 3X 18 54 

** 3“ Sins* so' 


8 

9' 

7 

to 


8 $< 10 
SX lO 
7X9 

iom" 


80 

' 

63. 

'90' 


^ or g IS the greatest. 


63 49, 


90" 

54 

§0" 


is the nexti^ancl 


IS 


ia the leasts, 
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Exercise 225. 


Rbd tlie greeteet and the least in each of the folloadng aeta 
a^fractioBS 


4 3 
* 5* 4‘ 3‘ 


2 . 


4. 


24’ 5‘ 20 


. 5. 


2327^ 6 9W 

8‘ 10' iB' 20* 14' 28' 16* 

1 1 ^ .A fi •!?. . i? 3 5 

6‘ 44* 132* 11* ' 144* 12* 2* 36* 


Arrange each of the following seta of fractions (a) in desaend~ 
ing order of magnitftde. (6) in ascending order of gtagnitude 


7. 

5 11 1 - 2 

6* 12* 18* 3* 

5 

6* 

17 12 

24* B* 

9 ^ i 

10* 4* 

3 

8* 


10. 

L ? i. n 1 

12* 3* 6 “• 3* 

2 

8* 

5 11 

12* 16* 

12 ? 
li- 50’ 3* 

X 

15* 

5 

12* 

Compare the fractions in 

13 * ? ? ? 14 

2* 4* 6* 8* 

each of the following seta 

2 6 10 16 3 

4* 8* U* a S" 

35 

56’ 


16. 

^ ® ^ 17 

11* jjj. 

8 

7' 

9 7 

8* 6* 

18 5 ^ 

10. g. j. 

7 

8* 



4. Addition of Vulgar Fractions. 

247 C^)* ^hd sum of fractions having a eommon de^ 
jMnmntcUn' ia a fraction of which the nnmerator is the sum 
of their numerators, and the denominator the common 
denominator. 

Example ^ — Add together 5/?and 8/7. 

3/7 ■» 5 sevenths. I .*. 5/7+3/7=(5-t-3) sevenths 

and 3/7 » 5 sevenths* J « 8 sevenths ^ 8/7 Ans, 

Tiitis it is closr that hftctxona having the same denominator can 
attail^^ he added. 

(#) Wh®0 the denominators of the fractions to be added 
Kte i^^erent, the addition cannot bo effected directly,’^ since 

♦ To the Teacher. — This might he illustrated as follow8***If 
wo cut one orange into 4 equal parts and another into 5 equal 
partes and required to find the sum of 3 parts of the former 
iSidl 4 of the latter, we can only ssy that there are 7 pieces 
sltoseth^r fn4 cannot specify what portion of one orange the 
tptaTie. 




ARXXHJ^BTIC, 


there will be little or na meankg in adding nniike things — - 
/racfeiocs not expressed iq terms of. the s<ime dewiBinattois*. 
In 8uch a tte method to be followed is to mmkm lii# 
fractions nice by expressing tbem as fractions with at 
romiTioii denominator! and then add them aa in the Exampl^^ 
a;bo^e. 

Example !.— Add 3/7 and 2/5, 

Since the L C.M* of 7 and 5 is 35, 

3_3X5_15 _,2_2X7 J*I4 

7 7 X5 35 * 5 5 X7 35 

.% 3/7 + 2/5 = 15/3i + 14/35 = 29/35. Ans. 
fixamph 2 , — Add together 2/3, 3/4, 4/5. 

Sices the L O.M of 3, 4, 5 is 60, 


2 _ 2 X 2 a._ 40 

3 3 X 20 ' 60 * 

3 3 X 15 ^ 45 

4 ^ 4 X 15 fiO’ 

4 ^ 4 X 12 ^ 48 

5 5 X 12 60 


2 + 3 + 4 

3 ^ 4 ^ 5 

_ 40 + 45 + 48 
eO 

^ 433_„13 . 

W“^60* 


Note, — T he addition of 3/7 + 2/5 may be shown gra^pft^c^Uyp 
ihne • — Take two contiguous rectanizles containing 35 ecinmei^ 
each to represent two units as in Fig. 47 and let the ahededl 



Fig 47. 

portion of one of the^ (constating of 3 cnl« 6 &fi» of eqtiaree e§ 
1) denote 3/7 of a unit and the shaded poitten of the other 
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fiistmg of 2 rows of squares out of 5) denote 2/5 of a iiafc« It im 
clear that the two portions to'gether contain 15 4“ 14 squares or 
29 squares out of the 35 squares m the unit. Hence it follows 
that 3/7 + 2/5 = 29/35 ^ 

Exercise 226. 

Fmd the sum of each of the followi]q.g groupie of ffacfions and 
prove your result graphically : — 

L 2/5 and 1/7. 2. 3/8 and 1/4. 3. 3/10 and 13/20. 4 2/8 and f/€e 


Exercise 227. 

Perform the following additions : — 


1 1+ * 
*• J ‘ 3* 


2 ? + U 
8 ^ 16* 


3 - + ' 

^•3^5 


5 5.2 3 7 4.5 » 

3. 12^3- ”• lo'^lS' '• 9^12‘ 

o ^j.5.3 7 .1.3,4 ,, 3 

9 . 9 + 6 + 4- 10- r4‘^3 + 4'^5- "• < 

12 ^ ^ 4- - 13 — 4 / + 1 14 

12.2 + 4 + 6 - 15 . 10 + 15 ^ 5 + 9 *^^ 

Ex.rcUe 228 — lOrat)» 


i I +l 

*' 12+ 5' 

, 271 
3^6* 

1 + 4 + 5 

4 + 5^6* 

1 +* +? 
14+12^7' 


1 ? + 1 

4 3* 

’+l 3 ?+l 

0^8 3 12' 

.. 1^1- 

5 5,3 
^ 12^4* 

, 7. 11 - 5 I.I 

b^l 8 ‘ ^ 2^6 

...1+4 


248* (^) Tbe £um of mixed numbers may be obtained 
by finding (1) the som of the integers aad (2) the sum of: 
the proper fractions in the mixed numbers, and adding the 
two^ums together. 

^ExampU . — Find the value of 2| + 3f + 1|. 

2i + 3J + l^==2 + 3 + l + i + |+ S 


3 + 8 4- 10 


6 + 1^2 


Ans. 


(i) Imp’-oper fractions may be reduced to mixed number^ 
and proper fractions to their lowest terms. 
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jSxample . — Simplify ^ 

il + ^ = i5+i? = if + 4 

6 ^ b b « 6 4 


O 4 


1 + 1 + 


10 + 3 


±B 2 + 


13 

122 


2 + 1 


12 


3^-. 

12 


12 

A ns. 


lExercisa 229. 


ia) Find th» value of- 

1 . 


r+4l+l- 


ii. 


2 i. 4. 2“ + ^ 

4. ’j + «s+rs- 
=s+*»i + “H- 

+ Sjj. 

’b + 4 + ‘a- 

i /:7 , ,5 . .17 

5g + 6 j ~2 + 3y + 424 . 

« * j. . -18 , .16 *1 . <:33 , -17 1 

®19 + ®57 + ^19 + ^2l + ^35 + ^28 + ^7 


S. 3|+ 2|+8 +^. 

’• >?+A+iV>- 

7 . . 4 + 4 +iV 
9. 3^ + ^ + 3^ 

11. 11^ + + 6^ + 4 


6 . 

8 . 

10 . 

- 12, 


^ 6 5 

f]6) 1« What number exceedaSg^ by 7^ 7 


^ Find the sum ol the greatest and least of the fractions 7/18» 
9/20 and 1 1/24. 

3. The difference between two numbers is 1093/i4- If the 
M^tMlier number is 30^^28. what is the larger n lumber ? 

{c) 1. If 10^/10, 3 > «5 157 / 15 . s = 307 /aO. find ^e valurPof 
jr + y, (ii) -f (ill) 55 + ir, (iv) X -i- y -jr Z* 

2. Find the value ol x when x — IQ^'^ldS = 7^5/42. 


|d) A^jbas 1/3 ol air estate. B has 1/6 of it, and C 3/8 ; wKat 
part of the estate havti A> B and G together ? 

2. A owns 1/7 of a garden. B owns 3/14 more tb,an A. and tC 
ima aa much aa A and B together. How much of the estate have 
aH die diree together ? 
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5. Sabtraction of Vulgar Fractions. 


' 2i9^ The subtraction of vulgar fraotioos ia performed 
hy the same method as the addition of vulgar fractions. 

(a) The d'tfference of fractions bEving a hmrfion denomi- 
nator is a fraction of which the numerator is the difference' 
of their numerators, and the denominator li{ie common 
denominator. 

Mxample* — Subtract 3/7 from 5/7. 

5/7 •» 5 sevenths ; I 5/7 — 3/7 =* (S— 8) sevenths 

uu] S/7 = 3 sevenths. j = 2 sevenths *• 2/7. Ans. 


(6) To find the difference of fractions whose denomina- 
tors are not the same, we have first to express the given 
fractions as fractions with a common denominator, and then 
^oceed with the subtraction as in the example given above. 


Exaenple J,— Subtract 3/4 from 7/6. 
Since the L.C M. of 6 and 4 is 12, 

7^7X2 14 

6 6X2'"i?' 

3 _3X3_^ 
i " 4~><3 “ 12 ’ 


.7 3_14 £ 

••S“4~12 12 

„ 5 

* 15 * 


The sub' notion of 3/4 from 7/6 can be graphically shown 


lihsa; — 

In -the following figure let 



the lectengle ABCD containing 
6 rows of two squares each de- 
note the unit or 6/6. Then AFED 
will denote 7/6 of the unit, and- 
the shaded squares 9 in number 
will denote 9/ 12 or 3/4 of the unit. 
Hence the remaining 5 squares 
denote the difference obtained 
by subtracting 3/4 from 7/6 And 
aa It denotes 5/12- of the unit, it 
follows that 7/6 — 3/4 = 5/12, 


Fig. 48. 
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* Easample 2. Find the value of 1 — |4. 

3 _l 3_8 3_^ 8 — 3 _ 5 

1 __ g-| — 8“ 9 8 8 B* 




Exercise 230. 

Find tha value ot each of the following expieiaiona and piow k 
few of your answers grapluoally 

1. 5/8—3/16. 2. 5/4 — 7/8. " 3. 5/6—7/12. 

4. 3/4- 1/5. 5. 4/5 -3/4. 6. 2/3 -3/7. 

7. 7/5 -2/3. 8. 7/12-1/4. 9. 3/4— 4/9. 

10. 3/2 — 4/5. 11. 1 — 7/16. 12. 2— lys. 

Exercise TiH— (Graphical) . 

1 , L lok at figure 49 below and find the value of 
1/2 + 5/12, 3 ^ + 54 : 

+ ^ etc. 

2. Tdking suitable 

diagrams, fiod the 
value of 1/2 1/1, 

1/2+ 1/5, etc. Fig. 49. 



Exampli 3. — To find the value of 4Va — 25^. 


4 + i 


2V6 

h i - a - Ve 
- '-i + i ~ Vo 

3 — 1 


Other wiflo thus : — 

+ — 2’A 

= "/. - ■% 

87 — 13 


= 2 + V, = 2J. Aim. = “/• = 7 , = 2J. Am. 


^ To the Teacher.*— The student should be well drilled in of nl 
exercises like the (ollowlng 1—1/15, 1—1/39 • I— 5/1& 

i-.^/25. 1-75/119 , 2--1/14, 3-S/16, 3-25/49 , 4-2V5. 
end so on . 
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Mxample 4. — To find the valne of— 

(«) i + Vc - 1- ib) - 2^y,c + 

<«) i + Ve - f ib) - 27,, + ^73, 

^ a -4- 1-4 = 6 j - 27, e 4 - Vic 

6 Li + ^zzM+S^ . . ?-13_* 

== 7e = 0. Ans. I Its ^ 16 

Note . — Cipher divi- — 3 -|- 1 ^— — _L? 
ided by any numbex is 

(See note under ig + g—l*^ 

Art 87.) =3+ 10 ""3- /v^=Si.4«i?. 

Exercise 232. 


ia) Simplify the fclluwiDg expressions; — 


1. 

375 - 

- 27:^ 


2. 

34-1. 

3. 

3^- 

% 


4 . 

iii - 1^75- 

5. 

- 

-If 


6. 

H - !%• 

7, 

Vc 

¥ — 

/18‘ 

8. 

W + % + Vss. 

0. 

Va + 

1 - 

^7xa. 

10. 

I-Vi. + Ve-l. 

3L 1 . 

Vs 

1 _ 

2 

Vio- 

la. 

i V 7 + ®/s8‘ 

13. 

Vi + 

H- 

■ 376- 

14. 

2* + 3-4i + 7.- 


15. 3i+l3Ve+l5^Vi2- 1^- 1377 — ^6 — % 
17. 2V.o-10Vi5+8Vi3. 18. i -2733 + 73. 

Vs+V^— V 6 “ 3 . 20 . i— 73 , + 73 ,. 

21.- 4733— 5i+ iV,. 

(6J 1. take away the sum of 734) 3^, and 6^ from 

100 . 

2. Fiom the sum of 834, 234, and £i/o> tat® away the 
diftr-rence’of^ 734 '*,ud 


•* W« cannot aabtract 13 frtfm 9 i and to wa taka 1 ftom 4 and 
. . 9 - 13 .. 16 9 - 15 


it te 


getting 
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3. By how much does the sum of 3 aud 2^ exceed their 
diffareuce P 

4. Find the fraction whichf when added to the snm of 
3/4, 2/3 and 3/5 mil produce 4* 

5. The «um of two fractions^ SO^and their difEarenoe 
is 2 iVi 5» Find the two^ractions^ 

(c) 1 . A has 3/6 of an eatata, B haa 1/12 of it, amd C hat tha 
femaindet . What fraction of the estate has C ? 

2. JohnlxasRa. 45/c and Samuel has Ra 3^/2, If John giip^ea 
to Samuel Re^ ll/4 and Samuel gives to John Re* IVl^* how muc:^ 
has each of them now ? 

3. A man’s age is 35^/2 ; his wife is 7^/s years younger ; and 
his son 18 20^/g years younger than hia wife What is the son’s 
age 7 And Vhat is the sum of the ages of the three 7 

4 1 / 3 of a garden belongs to A, 2/7 to B, and the remaindec 

to C, How much of the garden has C more than A 7 

(d) 1. If a: = ISOVis. y « 7611/371 ^ « 49V36i find the 
value of (iy x — y, (n) y — (iii) x ^ y — z, 

2. Find the value of x when w + Wjn =* Z4?Ju^ 


250* To find mentally the sum or difference of two 
fractions having small numerators and denominatorff* 
multiply the numerator of each by the denominator of the 
other. The sum or diffi^renoe of these products will be the 
numerator of the required fraction, and the product of tho 
original denominators will be its denominator. 


Example* — To find the sum and the diffecfnce of — 


(a) 

/ ^ 5.7 
{a) 

U6_M 
“ 96 “M 


5/8 and 7/12. 


_ 60 + 56 
* t~X 12 



. , 5 7 60 — 56 

Again, g-ii “ ax 17 


« 4/96 * 1/24. A»8. 


(0 

1^1 a + 5 " 


15/8 and 7/5* 
75 + ^6 
8X5 


131 

4U 


3*2 

’40* 


. . 15 7 

Agam, "gp****^ Q 


A(*s. 

_‘75 — 56 
"Tj^ 
>19/40. An^, 
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Exercise 233— {Oral), 
Find {a) tKe sum, (&) the difEerenee of— 


13,7 
1 . 4 and jjj. 

e 5 ,7 

D» y ttXlCl 


* 4 1 


o ^ 4 4 

3 . -3 and g. 


.7 ,3 -3^,7 

”• 12 lO' 7 3‘ 


•8 |and|. 


25 li Simplify, (a) 2^ — ^ ; 

W 2 i - a ~ i +^). 

( 6 ) 4 + 

„ al 9 


13 11 


2 ' 12 

- «» 1 _A -i.* 
“ ^2 12'''6 


= 2 + 


•5 4-2 


12 

2^ = 2^. Ans, 


-l+i» 

4 3^6 

4+*2 


= 4 


2 12 

1 
’12 

7 

'B 
18 


nv — 7 -II - 
1 ^ ^ ^ 12 * 


Exercise 214* 

Simplify the following expressions 


1. 

7 

12“ 

-(ft+s)- 

2. 

Z- il - h 

12 '16 8^* 

3. 

'i- 


4? 

100-(25a + 5|). 

5. 


4 '8 ^ 6'* 

6. 

(i+f)“(5 + g)- 

7. 

• 



8. 

-2-(3 + i + 6 + ft)- 

9. 

a- 

-gi-d-J)- 

10. 

^■2(j+5 + S>- 

11. 

1 

5 

^2— 3“S>- 

12. 

jl _ ,5 

^ '^2 8'^« 
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6. Hnltiplication of Vulgar Fractions by Integers. 

252. (iJ To maltiply a proper tractun by a virhole 
SBmtHsr 3, Ib to find the sum ot | repeated 3 (imes. Thus — 



3 J.3 . 3 
5-^5 + 5 


3X3 


or 


9 

5* 


fience, to mnltiply a proper fraction by a whole number, 
we XDBitipIj the numerator by the whole number and retain 
^re denomuiator unchangi-d. 

(2) Sioftlarly, to multiply an improper fraction by a 
whole inoaber, we multiply the numerator by that number 
and let the denominator remain ucchanged. 


» 25 

Example ^ — Mnltiply — by 6. 
# O'* 


25 

8 


X6 = 


25X6 


8 

_25X3 


25 X 2 X 3 

2X4 

75 3 

-i-- 18^ A»s. 
4 4 


25a.r To multiply a mixed nun ber by a whole number,. 
«ie may deduce the mixed number to an improper fraction 
wnd multiply, or we may multiply the integral and Iraction-^ 
a 1 parts ot the m'Xed number separately and add the tvTo 
products. 

Example . — Mnltiply 4^ by 8. 


4|X8»^ X8 

25x8_a5S<4„100 
“6 3*3 

a* 33i. Atis, 


Or thas:^ — 

4 X 8 = 32r 


1 


X8 = 


'6 


4 

5 

3 




41X8=32 i-U=33^. Ans. 


sercis* 235. 

1(A) Multiply— 

1. 7/12 separately by (a) 6, (b) 8, (c) 12, 

2w 4/15 aep^^d^ by (a) 10, (b) 20, (c) SO, 

|B) Mi^tiply (byrtwo methods)— 

!• 2i a^ptritoly by {a) 4, (h) 6, (c) 9, {d) 19. 

%, 12§ aeparately by [a) 5, {&) 6, (o) 12. 

3. 40 separately by {a) 44, {&) 220, ( 4 :) 440* 
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(C) Findi, correct to the unit, tKe following piodticts, ly 
using thfi easiex of tKe two znethocls available » 


1 - 234 I 3 X 11 . 2 . 308^ X 7 ' 3. 12 c 8 ^ X 15. 

4. 2054^ X 17. 5. 750 X 89. i. 625^® X 16. 


7. Dmsic|p of Vulgar Fractious by Integers. 

254 » we i&ke baii an orange and divide lU into two 
equuk partiH, each ot tbe parte is one-fonrth of an orange* 
Again, if we take one-fcurth of an orange and divide it mto 
three equal parts, each ot the parts is one-tw^ifth of aa 
orange. Thus, 

a) 2 ■^*^“4** 4‘^^“T2* ' 4 X 3 

From the above and oitiar similar instances, we get the 
following sule; — 

To divide tt propef ot itn-pTO^et fTSction by an inte^CTt 
muUi^ly the denominator by the integer and let the numera- 
tor remain unchanged. 


Mxample . — ^To divide (a) 3/5 by 4; (6) 125/4 by 15. 


(a) 3/5 4 

3 


(6) 125/4 — 15, 
125 5x5 


X 5 


5X4 

= 3/20. Arts. 


4x15 4xdx5 
" 4“^ =25/12 = 2 Vi 2* 


255 * To divide a mixed number bj an mfeger, we may 
reduce the mixed number to an improper fraction and 
diTide. 


Mxamj^lea — Divide 16^ by 5# 

161/4 -e- 5 = 65/4 S = ;j^5 = 3^4- 

Ox thus : 16i -r- 5 =» 3 4* (ii 4 5) «» 3 + 1/4 ss- 34, Ans» 


Exercise 236. 

U) Divide— 

I. 9/10 separately by [a) 3, (6) 6, (o) l'.J, 
14 
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2. 18/25 sepirately by [a) 4, (hi 9, {o) 24. 

3» 20/29 8opar&tely by (a) 15, (6) 10. {o) 18. 

{B) Divide (by two methods where poeaible)*— ^ 

1. 12i separately by (a) 10, (6) 4. 

2. 161 /o separately by (a) 9, (6) 27. 

3. 140^/3 eepaicately by*{a) 7. (6) 20, 

4* 1562'<^/i 21 separately by {a) 105, (6) 140, (c) 100, 

(C) Find, correct to the uniit tbe valae 

l. 13677^/27 -M23. 2. Il22l8i6l/ifi9 *5- 55. 


8. MultiDlication of Vulgar Fractions by Vulgar Fractions. 

256* defaoitiOQ ot multipltcation given in Art. 54 
is icappHcable in oases in which the multiplier is a frac- 
tion. We therefore offar here a more coinprehensire 
defimfcion. 

Deeinitioh. — T o multiply any number by another 
number is to do to the former woat is done to unity to 
produce the hitter. 

Suppose we have to multiply 5/7 by Now, 3/i meane 
that the unit is divided into 4 equal parts and that 3 of 
these parts are taken. Therefore, to multiply S/7 by 3/4 
we must divide 5/7 into 4 equal parts and take 3 of these 
parts, W6 must divide 5/7 by 4 and multiply the quotient 
by 3. 

Thus in X Sll ='^ X 8 . = 1S/2B. 

Hence, to multiply one vulgar fraction by another, we tf^ust 
mwlUply the numerators together tot a new numerator 
the denominators together Jor a new denominator. 

Njx» 1.-- In multiplying one fraction by another, it la heel to 
divide both numerator and denominator by any common factor 
before multiplying out, aa in the following examples 

— Multiply 9/11 by 5/6, 

3 

Til. product raquired = 9/11 X 5/6 *= •= 15/22. Ans 

2 
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In this example we cross out 9 and 6 which hara ja ^ conaoioia 
factor 3 and put the quotients 3 and 2 hy their side. Thts process 
is called* as already explained, cancelling common factors^ 

Note 2 — We must reduce mixed numbers to improper free* 
»tion before multiplying. 

Example . — Multiply 2}^ by 1 

3 

The required product ■»2JX1J~9/4X 4/i = ^ ^ ^ 

» 3 . Ams^ 


Note 3 —In simplifying fractions* if common factors cannoit be 
found out by inspection* they must be found out by finding fhe 
^Ca.C.M of the number in the numerator and denomiiyitor* as m 
the following 


Example . — 40 


2 

10 


X 


5 

1147 


^ X ^ 
lU U47* 


Now G.C.M of 407 and 1147 is 37. Dividing them by 37, we 

IL r t . t , 11X5 11 11 ^ 

have for the required product j T q ^ or — — or dLissr. 


257* Tne maltiplicatiott ot one vulgar fraction by 
anulher can be graphically represented as fallows : — 


Suppose It 18 required to find the product of 4/5 and 2/Bm 


Let a rectangular figure A3CD contain 15 squares as iath# 
following diagram 



Here AEFD = 4/5 ai 
ABCCf and AEGH 
« 2/3 of AEFD. 


AEGH « 2/3 of 
4/5 of ABCD. 


, AEGH 
ABCD 


” t >< */s* 


But AEGH contains 
8 squcires, >ghile ABCD 


contains 15 squares* 

2/3x4/5-8715 =1^* 


Fig. 50. 
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Exexcise 237 — {Craj^hioal.) 
l^nd tbe foliowing products graphically : — 

1. 3/4 X 3/5. 2. fs X fi‘ 3 , }i X 6/6.. 


Eixercise 238. 

FiDd the following products : — 

1 . ‘A X 3i. 2. 3i X Vs. 3. 

i. 7iXV„. 5. 7..X6i. 8, 

7. «/„xv„. 8. av,x3i. 9. 

10 . 2’y»-x “/«!• 

12. ^^Vl06 ^ 


12| X y,r 
2V7 X 3|. 

I X 3|. 

X S^Vea* 


258. The general rule for multiplying any number of 
vntjpkr fractions together is i—~Mulliply all ihe numeraiots 
iageiker far the numerator of ike producit and all the 
JteHOtninators iogether for tis denominator. 

Example 1. — Multiply together 3/11, 5/7 and 9/13, 

JJJhe prodtiot required = ^ ^ ^ ?o = 136/1001. 

i X X / X Id 


JExample 2.— Mulup’y together 13/34, 2|, 1^| and 6. 

The product required =" lS/34 x 11/5 X 51/39 X 5/1 
mm 11/2 = Ans. 

Exercise 239. 


iA) Find the following products : — 

1. 2| X 3^ X Va. 2. 16^ X 3V7 84. 


3. 


4. 

•v« x 2"/,„ X 67 ,,, 


sA, o( i* X lA, 

12 13 

6 . • 

41’ X l'®X I’i 

25 21-’* 18 

5. 

ryov 62 A 31 

135 IW 

8 

S‘ X 4j, X s! XS15. 



VULOAE filACTIOKa. 


kli 


9. rZxefxs?, 


10. U~ X X I A* 

20 rf5 127 


■8 7 b 20 rfa 127 

1 v 1®^ V 12 ^ If 5^ X 1 ^ 

^i2i ^ Vo "" 68’ * 12 >« 33 X 1 ^ 


(B) 1. Multiply the sum of 3| jind l^y. 

2. Multiply the sum of 4| and 2^ by the dijSFereaaa oC 
6 and 4)4 

3. Multiply the difference of 314 23i\l)y the satot 

of 10^13 aod S^% 3 , 

4. Multiply 30 by the sum of 4’/i6 and 3Vis- 

5. From the product of Qi/n and 9/i0 aubtraot the 
product of 2| and 3)4. 

6. Multiply 44 by 2| and subtract the product from 100. 

(0) 1. (a) Given that the c^rcumfertnie of a circle is 34 
times the diameter, find, correct to a yard, ibe circumferenoe 
of a circular race course whose diameter is 100 yds. 

(6) Also find the length, of jbhe equator of the eactl^ 
taking the diameter of the earth as 7924 miles. 

. . f'* 

2. ' I divide a certain number by 12| and get 26f. 
What is the number ? 

3. Fin'd the value of asy when ® = 4Yi„ y « 7®/^, 

4. Find the value of 3*4, when x =? ^/ts. 

5. Find the value of Y? *t Vii'Jf* when 0 s= 714Y*» 
y = 610, 


9* Division of Vulgar Fractions by Vulgar Fractions. 

% 

259. divide a number, say by 3, we may divide it, say 
by 4 times 3 or 12, and multiply the result by the earn© 
jaumber 4* Similarly to divide a fraction, say 5/7, by atty 
fraction, say 3/4, wa may divide 5/7 by 4 times1^3/4 or 
md multiply the result by 4. 

* Wd take 4 times 3/4 *o as to get a whole nutHb^t for 
l^roduct* 
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3 ) X4 »— X4 


5X4 5 4 

7 X 3®* 7'^ 3* 


From tKi* example wo deduca tha following rule 

To iivlde m number by a vulgar fraction, invert the divlsot 
mnd multiply ^ 


260. ro prove graphically -r f f x ?. 

0 o 0 ^ 

Noting that the L C M, of 5 and 3 (in 3/5 gnd 2/3) is 15. draw 
w squared ^'paper or plain paper) a line AB containing 15 small 
divisions to represent the unit. Take in AB, a line AC of 9 
divisions to represent 9/15 or 3/5 of the unit, and a line AD con<* 
taining 10 divisions to represent 10/15 or 2/3 af the unit. 


Now it is ^leai that ^ ^ 9 divisions -r 10 divistona 

9 ^3X3^3yS 
10*^5 X 2 5 2' 


10 


Exercise 240^{Oraphfoal,) 

Vtove^ graphically that— 1, 3/4 4- 2/3 -» 3/4 x 3/2. 

2 . 1/5 -I- 3/4 « 1/5 X 4/3. 3. 2/3 4- 3/7 2/3 X 7/3. 


S 61 . Mhed numbers should be reduced to improper frae-^ 
before dividing one fraction hy another. 


Jhmmple. — Divide (a) 3/4 by 1*|; (b) 7| by 1^, 


id) m^u 
5 = 3/4 X 11/6 
_ 3 X 3 _ 9 
2x11 22 


Ans, 


(J) 754-li 

— 3 X 2 Ans, 


Exucis. 241. 

^A) Find th« ralae of— 

I. M/5l'^7/t7 2. 12>^^5/6. 3. 1/5 -i- 1/10, 

4 . 3/10-1-31/3. 5. 41/3-7-21/4 6. llVo - t- 16?/*. 

7 . 14-S-51/4.' ' 8 , 563/85+ 67' /U9. 9. ITT/g, 88 / 7 . 

10. P/a + 4i/e 11. 1663/3 + 223/0 12, '?4*/o + 166^. 

15. 1142/7 + 2317/81. 14. 4718/21 + 2284/7 15. 187/, 00+118/250. 

16. 973 -► 143f, 17. lCS/83 + 15. 18. 87 + 82 / 7 . 
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{B) 1. Divide the sum of 83^^ and 5j4 by ICO. 

2. Divide the sum of 8f and 3j4 by^tbeir differanee, 

3. Divide the difference of 100 and 66^ by the pro- 
duct of 3}i and 9/10. 

4. The product of two nutflbers is 1760’ and one of 
them is 73 ^ ; find the other. 

5. The pi^duct of two numbers is 1- ^//. and 


one of them is 1 i fiod the other number. 

1 29 

6. What number multiplied by 4 will give 145 

for the product P 

(C) 1 , Find the value of se 

when (a) 4! « = 39 ^ ; (b) » 


S 

8 ' 


2. Show that 


when X 
o 


28| , - 7l| 


10, Simplification of Compound Vulgar Fractions. 

262. Definitions— A simple fractioif is one whose 
numerator and denominator are both whole numbers ; thus 
3/7 and 10/6 are simple fractions. A compound fraction 
is a fraction of z fraction; thus 5/6 of 7/b and 2/d of 5/8 
of are compound fractions. 

263* The word 0/ in compound fractions may be replaced 
by the sign X, since 5 of a quantity means 5 times the 
quantity, or 5 x the quantity. 

Eiawplo 1. — Find the value of 3/4 of 5/9 
3 oTs ^ 5 5 
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ExampU 2. — the valae of >2/5 of 3/7 of 9/ll 
2/5 of 3/7 of 9/n = 2/5 x 3/7 x 9/11 - 5 ^^ “ 

ft follows from tlio above examples tliat any Cbmpound 
/fraction can be reduced io a simple fraoHon by multiplying 
together thznui^erators*Qf the several fractions for a nem 
numerator , and the denominators together for a new 
nominator, 

Notk 1.— tt willbe easily seen that 2/3 of 4/5, 2/3 X 4/5, 4/5 
of 2/3. and 4/5 k 2/3 are all of the same value. 

Note 2. — Mixed numbers mtiat be raduceci to improper 
fractidns tjfefore a compound fraction is simplified. 

Exampie.-2^ X 8 X |j « X | x = K 4ns. 

i 4 


Exercise 242 4 


(A) Find the value of— 



2. 3gofygofj. 

15 16 *29‘ 

5 15 

4. 9? of 2 ~. 

« • f ’s f n 

6. g ofj of5>^. 

7. h| of 7 ~ of 9j. 

8. of 48 of 21^. 

(B) Simplify the following expres8ioi:^8 ^ 

*4 22^ yOf 41^i ' 

2. 2^ of 50-^ of 6?. 

^ 1^ . 7 ,3 

3. l^ofSj^j+pjof j. 

4. IS-lJx 25 X 3 ^. 


(C) 1 » ^owns 3/4 of house and gives 2/9 of hi* share' W B 
What fraction of the house does B get 7 

2. If 3/5 of a ship helongs to A and 1/4 of the remaindsts 
to B, what part ef the ship is owned by B 7 
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11. Simplification of Complex Vulgar F/actions. 
264- A complex fraction is "one whose namerafcor oc 
denomioator or both are fractions ; thus ^ are 

y % 

mnpiex fractions* 

74 


Example I. — 


to the sxmploat form* 

Solution 


7i 




• Z! 

•• 6 | 


2 


3 


1 - -? 
“8 
4 


If y^MS. 


Example 2. — Simplify ^" ^~ » 

Solution. 

3i^X4i _10/3 X 9/2 
35 35/1“ 

/ 3 


10 X 9 1 

3X2 ^35 


X jr X 1 _3 


ZXKX ZK 

7 


7’ 


Ans. 


Example 3. — Fmd the value of 


33/8 


_3^8_ 
Ws Xi/j 

Solution, 

5 


>1*/6X1/7 


27/8 

9/5 X 1/7 8 ^ y i 


Exercise 243. 

(a) RaJuco the folbwing Complex fracUom to thw eimi^bel 
form 


2:/i 

6Vai 


2 

1^775* 


3. 


4 % 




49V. 


1 . 
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4. 

9.% 

5. 

6 


J41 

12% 

' sVto 

7. 

8V,a 

«v.’ 

/S7 

8. li 

lVis 


(b) 

Simplify the following cofn§l€X fractions 

1. 

5|x7i 

* 1 7 

% 

1276 X 8 

“V. 

s 

37, X 3i 

4 



48 


H X 2* 

5 

H 

A 

3f 


6 X ri 

Va 

Vii X H 


Find the value of-* 

- 


1. 

ssyjz when a? 


2. 

xfyz when x 

= 182,y=15|, «=10’/,. 

3. 

abjcd when 

a = 600, b = 

11/119, c=5/17 


4 ^= 77 . 


CHAPTER XLVil. 

DRAWING TO SCALE. 

265> Suppose we wciQt to mike a r'riwing on paper of 
a Uack-board 4 feet long and 3 feet broad. The drawing 
eaanot, of coarse, be of the eame size as the black-board 
khfkpgli ik.Esaj be of the same shape. We mast make ^the 
drawing much smaller than the black-board by making each 
fine in the drawing mach smaller than the corresponding 
Soe in the black* board. For instance, we can draw a figure 
in which each foot in the length and la the bvadth of the 
black-board h represented by 1 inob, or by ^ an inch, or T5y 
i eiPf and so on. 
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Tbi» operation is called drawing to $aaU» And ii 1 inch 
in the drawing represents J foot in the object, the scale is 
«aid to be a scale of 1 inch to 1 foot 

Exercise 2U,~-^{Practical)^ 

{To he done on plain paper ) 

(A) 1« Make a drawing of each of the following objects using 
M scale of (a} 1 to 1 foot (b) i’' to 1 foots 1 to 

1 fool 


(i) A black-board 5 ft. long and 3 broad; 

(ii) A wall map 6 ft. long and 4 ft. broad . 

(iii ) A table 4 ft long and 2 ft. broad . 

Noth:.— O n each ol the drawings mark the scale to tyliich it is 
drawn. Thus . ‘Scale: 1 inch to 1 foot * ' Scale i" to 1 foot * ; 

" Scale 1 cm to 1 foot ' , and so on, 

S. Draw a plan of each of the following to the scale of 1 inch 
to 10 feet 

(u) The floor of a room 30 feet by 20 feet , 

{b) A play-ground 80 feet by 40 feet , 

(c) A square field 85 feet each way 

3. Make drawings of the following to the scale of 1 cm. to 
20 yisrds.-^ 

(a) A hall 120 yards by 60 yards , 

(b) A tank 200 yards by 150 yards ; 

(e) A court-yard 160 yards square. 

4. Draw a plan (taking a suitable s^ale) of each of the 
ionowing. Mark tho scale on each plan. 

(a) A circular flower-bed 20 yards in diameter ; 

^d) A cir<?u!ar race-course of 4 miles radius ; 

(o) A garden 4jr miles aquiire. 

5. Make a drawing of the following to the scle of to 
fool . 

(a) A room 20 ft. by 1 6 ft. ; 

(b) A circular flower-bed of 18 ft. radtus : 

(e) A s7]uare plot of gro und measuring 25 ft each way. 

(B) I . Draw (to the scale of 1 cm. to the foot) a plan of a class'.* 
arponi 20 feet by 16 feet with two doorways 4 ft. broad, one in th« 
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jniddld of each of the length wise w'alla* and two windows 5 It. 
hroadi one In the middle of each of the breadthwise walls* [TImi 
doorways and windows may be shown by thick lines] 

2 A rectangular garden 120 yards by 100 yards has a circulac 
tank of 20 yards radius just at the centre Draw a plan of the 
garden showing the tsmk. [Scale fc" to 10 yards.] 

3< A Circular ^garden of 200 yards radius has a tank 30 yds* 
square just in the centre Draw a plan of the garden and show 
t he tan k. [Scale 1 cm. to 20 yards ] 

4.. Draw plan of a garden 303 feat by 2>D feet. [Scale 1 inch 
to 50 ft ] And mark in it two pathways 25 ft. broad» running 
across the garden from the middle of each side. 

5, Draw a plan of a wall 16^ ft. long and 12 ft* high and mark 

in it two windows each 4 ft. high and 3 ft broad, the top of aach 
window being 5 ft, from the top of the wall and the* outer ^da 
of each window being 3 ft, ffom the nearer ecd of the^widi* 
[Scale: 1 cm, to 1 foot.] - i . 

6. Draw a plan of the front of a ^1^*1 ding containing n: rodm 

24 ft. long and 12 ft broad in the middle and at each end a^s4nin<^ 
circular room of 6Jt. radic^* ^ to 2**J , ^ ? 

‘Ex^ciaa 24S,* 

1 . In a plan drawn tb scale, a certain line measures 3^^. What 
ia the length of the line represented by it, if the drawing hae 
been made to a scale of (a^ 1’* to 1 foot (b) 1/2" to 1 yardc 
(o) 1/4* to a mile, (d) 1" to a metre, (e) 1" to 10 feet, (/) l/2*'to 
50 yards, 

2 The greatest breadth of hidla Is 1,800 miles# IE in a map 
of India the greatest breadth is 2G*, what is the scale of the map f 
And what acttTal distance m represented by a length of (<r) 

(61 2i/2", (o) 3/4" on the map ? .4 

3 If, in the map of a Held, 1 cm. represents 100 metros, whatt 
actual distance is denoted by (a) 2 cm (b) 5*5 cwLf on the map T 
And what length on the map will denote an i^tunl distance of 
(o) 240 metres, (d) 325 metres, (e) a kilometre. 

4, On the map of India in yoUr Atlas, fihd the di^itaneU {v% m 
-straight line) between the following pairs’ of towns 

(a) Madras and Bombay , (6) Madras and Calcutln;^ 
(c) Bombay and Calcutta i (d) Madras and Tuticorha, 


•* To the Teacher,— The student should often be Aiado 
make a rough hand sketch and mark the given dimoiiiAoni oal it» 
before drawing a fdkU accurately to * sode. ^ 
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CHAPTER XLVIII. 

MCLTIPLICATION AND DIVISION OF COMPOUND 
QUANTITIES BY FRACTIONS. 


1« Multiplication of Compound Quantities <by Fractions. 

I 1 

266 . Th mult'ipiy a compound qtianiiiy ty a pfopct Of 
miproper fraction, p^ulciply thd compoand quantjty by the 
laBmerator of the fraction and divide the prodaot by the 
denominatori or divide the compound quantity by the denom-* 
ioator and multiply the quotient by the numerator. 


JSxawple — Multiply Ke. 13-4-6 by f. 

Ra. 13-4-6 X 2/3 = ^ ^ ® = Ra. f.13.8. 


Or tLns :-R*. 13-4-6 x 2/3 = y 2 


A»s. 


Rs, 4.6.10 X 2 = Rs. 8-13-8. 

Ans. 


267 - To multiply a eomfound quantity hy a mixed 
vmmhert multiply the compound quintity separately by the 
integral par): of the number and by the fractional part aiod 
add the lesulte ; or reduce the mixed number to an im» 
inroper fraction and multiply. 

Example, — M' l:iply ^ 7 -l 5 - 7 j^ by 2 'i/ 6 ' 


Solution, 

Istynethodr^'^-l^-IH X 2 = £15-11-3. 

£7-15-7^ X 4,6 =£6.4.6. 

£7.l5.7j^ X 24/6 = £21.15.9. Ans. 

SSiM mfhod^ £7-l5-7l X 23 =:^7-15.7* X-3 

_ f7-15 j^ V - 2 X 14=£1.11-14/2 X 14~£21.15-9, Ans. 
5 
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Exercise 246, 

Fmdl the value of each of the following expressions and check 
your result by a rough estimate • 

L £12-4-8X3/4. 2. 17-16-8 X 4/5. 

3. Rs. 10-4-6 X 5/6. 4. Rs 940-0 X 7/12. 

5. £1-14-3X2%. 6. Rs. 4-7.4 X 3i/» 

7. 4cwt Jqrs 7 1b. X4/7 8. S mis, 2 fur. 22yds. X 1^1 1* 


2. Fraction of a Compound Quantity* 

The value of 5/9 of 12 yde. 2 fu 6 iacheo is th© 
game as 12 yds* 2 ic. 6 in x 5/9. 

Exercise 247* 

(A) Fmd the value of — * 

I. 5/9 oM 2 yds. 2 ft. 6 in, 2 . 3/5 o/ Rs. 79-8.6. 

3. 62/3 of Re 17-6-0, 4, 7/5 of 4 mds, 2 visa 10 pal* 

5. 13/12 0 / 7s. 6 d, 6 . 5/d o/* 1-0-4 

7. 18/19 o/ 3 ft . 2 in, 8 . 5% of 6 tons. 9. of /5-5.0. 

(B) I. If a tree is worth Rs 25-7-6. what is the value of 7/9 
of it 7 

2 . A owns 3 / 1 1 of a^bandy worth Rs. 150-8-9. Find the 
value, correct to a of A^s share of the bandy. 

3 , A cleik^s montbly salary is Rs. 37-8-0 Find, correct 
to a pie, his salary for 10/31 of a month 

4 A man had £375-4-8. He gave 1/4 of it to A and 1/6 
of the remainder to B"' What sum had he after this ? 

5. A purse contains Rs 1000, 5/12 of it belongs to A. 3/8 
of the remainder to B, and what still remains to C« What fraction 
of the purse has C ? And what is its value 7 

3. Division of Compound Quantities by Fruitions. 

269. To divide a compound quantity by a vulgar 
Jraotton, invert tbe fraction and muluply, taking care £»( 
to redace the divisor, if a mixed number, to.ita improper 
fraction. ^ 

MxampU 1. — Divide Rs. 3»0-6 by 2^. 
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Solution. 

Rs. 3-0-6 -i- 22 /i = R. 3 . 0.6 X 3/8 
= Rs. X 3 * R«. 0.6.o| X 3 = Re. l-2-2|. An$. 
Exercise 24B« 

Fjnd tbo value of the following 

1 . R». 3-0.6 22f3. 2. Rs 18-5-^ 3 t/s. 

3. Rs. 2-3-0 -T- 3/10. 4, ^^17-6-0-*- 7/15. 

3. £20.2.0 -5- 21/2.* 6 ;f8.7.6^33A. 

Exercise 249. 

[The answers are to be correct to a pie or a penny th& 
ease may Jbc.] 

I. If 1 visa of cofiFee coats Rs, 2.-2-0, find the coat of 3^/5 viee* 

2 If Rs 45 » £2-13-6. find the value of Re 1. 

3. If 31/2 yards of cloth costs Rs. 8-8-0, what will I yaidl cost f 

4. Find the cost of 7^/0 maunda of co£Fee at Ra. 5-4-3 a macniiL 


CHAPTER XLIX. 

REDUCTION OF CONCRETE VULGAR FRACTIONS. 

270 . The process of reducing a concrete vulgar fraclim 
(i.e. a fractional iJart of a concrtU quanitiy) of one denom- 
ination to lower denominations, and ot reducing a com- 
pound quantit'y fractional part of a higher denomina- 

tion, will be cl«ar by the following examples : — 

Example 1* — iiedace JL^Jm t(\ shillings ani pence. 


Solution* 

£3/16 = S/16 X 2 O 5 . = 15/Is. = ; 

3 /4^. = 3/4 X 12d = 9<f. 

*3/16 = 3s 9if. Ans. 

JExample ^ —Reduce 10 as, 8 pica to the fraction of a rupees 


6 


Solution* 

* • « 2 

B pies •« f2 S®** 

10 88« 8 |i. s= 10^ ae* 

i0| = R..10|2<!«R.. - 
16 “ 16 X 3 


32 


» Re. 




»» Ra. 


16X3 


16X3 
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VOTification*— E’xainple 1 inay be proved by reducing the 
easweibacls: to the fraction of £i. and Example 2 by redaclng 
ike anawei to annas and pies* 

Exercise 250* 

Seduce to shillings** and pencer or annas and pies, as the case 
may bo* and veaify your answers,— 

I. £ 5/6. 2. £ 3/20. 3* 7/12. 

4. £ 13/24. 5. Re. 1/3* 6. Re* 5/6. 

Z Re. 13/24. 8. Re. 3/64. 9. £5/32. 

10. £ 7/18. 11. Re. 5/18; 12. Re. 2/9. 

Exercise 2S1« 

Reduce .^0 lower denominafionsi and verify each answer — 

1. 3/8 c^t. 2« 7/16 mdf 3* 3/1 6 mile. 4. 3/16 yd* 
Exercise 2S2. 

iA) Reduce to fractions of a pound or of a rupee, as the case 
anay be, and verify your answers^ — - 

1, Is. 3d. 2. 3s id. 3. 6s. Bd. 4. 3d. 

5. 6., 5 03. I p^ 7f 10 as. 8 p, 8. 15s* 

‘la;4p. id. 2 as. 8 p. lb 1 a, 6 p. 12. 2as. 

13. 9as.4p. 14. 8s. l|d. 15. 6s. lO^f. 16 

1^) Reduce--- 

I* (a| )3 qrs* 14 lb*, (b) I qi 7 lb. to cwt* 

2. ^a) 2 It 3 in*. (^} 2 ft 4 in,, (c) 1 ft. 9 In., to yards, 

3* (a) 2fur.^U0yds. (6) 7 fur, 165 yds. 1 ft, to miles 

4. (a) 1 vias 8 pal. to maunds. (&) 6 pal 2 tolas to seers. 

♦ 

ExercUe 2S3— (Oral.) 


1. 

3 , 
J. 

4, 


Reduce to diillmgs and pence — 

^3» ^§1 ^bi ^iV* 

Reduce to anna, and pie. — 

R^«. JRe. f, Br>, Bp, B-^-. Re. 

Reduce to annas oi shiilings ~ 

4rf.^ 4|d., 5^^ p , p., 2^p, 

Reduce to pounds ox inpees ~ 

5 «8, 6 p., 2s. 6d,, 6 as., Pa. 8d , 13 as. 4 p , 16s, 8tf» 
Is. 8<^., 10 as. 8, p., 7s. 6c? 9 as. 4 p, 
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Exercise 254. 

fa) Redaca to £s : — 

I. £i,7s 6d, 2. £l 6s. 8^. 3. £2. 17s. 7^f, 

lb) Redora to Rs. 

I, R« 4 8 as. 2. Rs^S 5 os. 4 p, 

^ 3 Ra 1 in as 4 p 4«» Ra 1 2«aa. 8^p, 

fe) Radttca to Ra Annas, * — 

1. 6|, 2 4^/a. B, 4^13. 4. R^. i 

f^?) Reduce to £s , sliUImgs# pence:— 

I. ;^47i 3, 2. £37i6. 8. £83^. 4, £l0|. 

(e) Reduce to yaids, feet inches* — 

1. 35/]3yardfcj. 2. vH^. 3. 23/4 )ards7 

CHAPTER L. 

BISECTION OF LINES ANO ANCLES. 

271* Bisection of Linns— 

Exercise 255 — {Practical)* 

1* Find hy folding, the middle point of a p*eca of thread and 
of the edge of a sheet of paper. 

2. Find, by using the dividers, the middle points of a line by 
aneasuring oflF with them equal lengths from each end of the line 
and bisect ng by cyd the portion of |he line lying betw’ecn the two 
pin^pricks on the line. 

3. Bisect a straight line by measuring its length finding ita 
laalf by ealculation. 

4. Bisect a straight line by guessmg its middle point, and 
lest your guess by measuring each of the two parts, 

5. Repeat Exercises 1 — 4 above several times. 

^Divide a straight line (a) into 4 equal parts, {h) into 8 equal 
patfs, by eadh of the methods of Exercises 1 —4 abovct 

7. Bisect a line hy using compasses and ruler thus : Draw* a 
lino AB. With centres A and B and radii greater than half of 
ASt describe circles to cut each other at C and D. Join CD 
cutting AB at P* Then P is the middle point of AB 

41. Riipeat the previous Exercise several times. 

9. Diyide a st. line (a) into 4 equal parts. (^) into 8 equal parts* 
b|r using the compasses and ruler and test by measuring. 

15 
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272. 3isection of Angles.— 

Exercise 256 — (PraoUcatm) 

I « Draw any angle on tracing paper and fold so that one axin 
of the angle may fall on the other. Then the crease of the fold 
bisects the angle, 

2 Cut GMit a paper angle and fold it so that one edge contain- 
ing the angle ihay fall on the other^ Then the angle is biaeifted 
by the crease. 

3 Measure the angle to be bisected by the protractors find its 
half by calculation : and bisect the angle by using the protractor 
again* 

^ Draw the bisector of an angle by guess and teat your gaesa 
by measuring with the protractor. 

5 Repeat Exercises 3 and 4 above several times. 

6^ BtaecF an angle by using compasses and ruler ^ thm: 
Take any angle BAC, With centre A and any convenient radius 
draw an arc of a 0 cutting AB at D and AC at £. With cantret 
D and £ and radii greater than half of the chord DE, describe two 
circles to cut each other at F. Join AF. Then AF ia the hisector 
of ZBAC* Verify this by (1) measuring with the protractor each 
of the angles B AF and CAP. (2) By folding the angle BaC. so 
that AB falls on AC. 

7. Repeat the previous Exercise several timea. 

8. Divide an angle {a) into 4 equal parts, (b) into 8 equal parti 
by the methoda of Exercises 1 1 2^ 3 and 6 above. 


CHAPTER LI. 

PROBLEMS. 

1. XTnitary Method. 

Model 1. — 1£ 2 %. of sugar cost 7 as. 6 p., what would be 
the ooat of ^/s ? 

Sotutiem. 

Cost of 2 Ib. of lugat » 7 ^ m. 

cost of 1 lb. of migat = ^ ^ X ^ M. 

cost of 4/5 lb. of sugatB 15/2X1/2X4/5 as' * 1 aa. Ansm 

Model 2. — If the cost of ^/s of a measure of rice is I a. 
6 ps^ find the cost of 2Vs measures. 
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Solution. 

Cost of 4/5 of a measure » at« 

cost of 1 measure = ^ as* - 3/2 X 5/4 aa** 

4/5 

«% cost of 2i measures ~ 3/2 X 5/4 X 5/2 as. 75/16 as. 

K 4^^ aa = 4 as. 8X 4 >>aB. Ant, 

Model 3 . — If 2 mds. 32 ets. of sugar cost Bs, 7-6-4, how 
much sugar can be Sought for Be. 1-13-4? 


Solution, 

2 mda. 32 era, = 2^ mda; Rs. 7-5-4=R3 7^ ; Ro. U13-4ssRft. Ig. 


I - 4 

Now for Rsa 7j we "can buy 2^ mdfs, 

« 4 1 14 3 

/• for Re. 1 we can buy 2^ mdls, -r 7^ or-^ X ^mda« 

•% for Re. Ig we can buy ^ ^ ^2 ^ ^ mds. or mdb. or 
irs. Ans* 


Exercise 257. 

1. If 3 yards of silk cost Re. l«9-0, wKat will be the coat of 

3 t 

IQ of a yard 7 

2. If 2^ acres of land arewott}| Rsi 1.250, %idtha value of 
7 , 

^ of an acre. 


3. If a man can walk 22^ miles in 5 houroi ho w far can W 

? . ^ 

'Walk in 2 hrs. 20 minutes 7 

5 * 

4. If 6^ lb. of sugar cost Re. U8*0, how much will 4 lb* cost 1 
{Answer to be correct to a pie.) 


* To the Taachert — It may be pointed out to the ^upil that in 
pissing from me value of 4/5 of a measure to the value of ofto 
measure, we have to divide by 4/5, just as in passing from the 
value of 2 measures to the value of one measure we divide by 2. 
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5. If a man's wages for 6 diiys be 7^. 8^f., find his wages^ 

® 1 

correct; to a penny, for 3^ days. 

3 . 1 

§• If 6^ lb. of sugar cost Re. 1-6-6, how much will Sglb cost? 

7. If a tfam ilina 113| miles in 5 brs- 40 m*n.. in what t^rne 
mil it run 15 miles ? 

0. If 4 visa 20 pal. of sago can be bougI|( for Rs. S-2-0. how 
much sago dan be bought for Re. 1-4-0 ? 

9. If a man saves Ra, 140 in 3^ months, how much will he 
aavft ]& ^months? 

10 ff if quires of paper can be purchased for Re, 1-8-6, how 
anany quires can be bought for Re 1-12-0 ? 

II. If 9 gross of steel nibs cost 7 as. 8 pies, find the co8t» 

I 

correct to a pie, of 2^ scores of nibs. 

4 12* * If the cost of r metre 8 dm. of lace be 5s> 6if,, find the 
cost correct to a penny, of 2na , 5 dm of lace 

13. If the cost of a thousand bucks be Rs 8-8-0* find the cost 
correct to an anna, of 720 bricks. 

14. Find, correct to a pie, the salary due to a servant for 13- 

2 

days in the month of August, at Es. 17-4-0 a month. 

Model 4. — M 8 men can haild a house in 36^ days» m 
how many days can ^2 men build it ? 


Solution, 

8 men can build the house in 36 1- days 
I man can build the house in 36^ X 8 days. 
...... . . 36.1X8 


12 men^ can build the house in — 

ilo w 8 y 1 - 220 , :a - 

^3^ ^1^42 9 

Exercise 258« 


days or 


1. If 12 men can reap a field in 28^ hours, in how many houra^ 
4 CiSi 21 men reap it 7 
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Z If 6 horses can plough a field In 4 J days, in how many <I»y» 
^an S horses plough the same field ? 

3. If 10 men can build a wall in 8^ days, in how many Aiya 
can 15 men build it ? 

4. If 18 men can reap a field in 30;^ hours, in what time wiB 
1 1 men reap it ? 

5. How many men will be required to do in 7^ days a work 
that 15 men can do in days 7 

§, If 24 oxen can plough a field in 12-|- days, how many oxen 
will be required for ploughing the same field in 18^ days 7 

7* A man can perform a journey in 7^ hours, if he walk% at 5^ 
miles an hour. In how many hours con he pcrforn^^the aatnar 
journey, if his rate of walking be 2^ miles an hour? [The answer 
to be correct to an hour.] 


Model 5. — If X atticles cost p rupeep, what wdl be the 
cost of y articles^ Fmd the value of the answer, when 
ic = y ss: 4, andjp 5=s 6, 

Solution^ 

X articles coat ^ Rs« 

1 article costs t Rs. 

X 


y articles eoat ^ X | Rs, = ^ Rs, Ans. 
X 1 X 


Again if X = 2^. v =* 4, and ^ = 6, 

6X4X2 


. n ^ p 

R..- 21^2 


Rs. = 



= Ra* 9? « Ra. 9-9.7^ 


Ans. 


5 '5 

Exercise .'59. 

1 • U X pounds of cofiae .cost r rupees, find thg cost of y 
pounds Fmd the value of the answer when (i) a? 25, y =» 7* 
and r ==: 37^, (li) 7 1*. y = 4, and r « 15. 


2, If the dpst of X oranges be I shillings, find tne cost of y 
oftmges. What is the value of the answer if (i) x ^ 32, y » 4-^^ 
and /: =» 21 I (ii) x ^ SO, y HO, and I *= 17^ ? 





3, If » wen can build a house in m days, in how many day® 
cany menluild it? What is the value of the answer when (i) 
» = 34. y = 25i, m ^ 6 , (ii) ir = 14, y = 60, w = 80 7 

4. If a boy can reed » lines in y minutes, how many lines cap. 
Jhe read in z minutes^? Fmd the value of your answer when (i) 

m *s 215, %= 3j , (li) * ■= 360, y = 6|. « = 8^. 


2. Fractional Partsk 

Model 1* — A has f of au estate. B has Ve of the re* 
mamder, and what still rftnains belongs to 0. What part 
nf dfae estate has C ? 

SoluHon*> 

A har 2/5 of the estate* 

,** the remainder is (1 — 2/5) or 3/5 of the estate, 

Again, B has 5/6 of 3/5 or 1/2 of the estate* 

Cm the remainder is (3/5 — 1/2) or I / 10 of the estate# 

But this, by the question, helengs to C« 

Cm Cs share « 1/10 of the estate* Ans* 

Exercise 260 . 

1. A owns 2/3 of a garden. B owns 5/8 of the reraamder> and 
C owns the rest What is^C's share of the garden ? 

2 I have a ship • I give away 3/7 of it to A, 7/16 of the re-- 
msander to B, and what is still left to C, WHat part of the ship 
does C get 7 ^ 

3. A father gives away 1 /3 of his property to his son and 3/8 of 
the remainder t€ his wife, and keeps the rest for himself* What 
IMUt of his property d 9 i, 6 a he retain for himself 7 

A, A man lost 1/4 of his nroney, then 1/6 of the remainder, and 
then 2/5 of what still remained* How much of the money re^ 
ttained with him at the end 7 

Model 2. — A has ^ of an e^»tate j he gives away | of his 
shar4^ to B. and | of it to C. What part of estate Tias 
he fltiiU left? 

Solution ^ 

B y the question, A has 2/3 of the estate* 

He gfves to B 1/3 of 2/3 or 2/9 of the estate.p, 

He gives to C 1/2 of 2/3 or 1/3 of the estate* 

Cm H e gives to B and Ctogether 12J9+ 1/3) or 5/9 of the estate.^ 
He has (2/3 — 5/9) or 1/9 of the estate still left, Ans^ 


mm 
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Exercise Z^O-^ifionUnuedJ) 

S« A man lias 3/4 of a garden ; he gives away 1/3 of his share 
to B and 1/2 to C. How much of the garden has he still left 7 

6. 1 own 5/12 of the cargo of a ship : I sell 2/3 of my share^ to 
one mani 1/8 of it to another, and what is still left to a third- 
How much of the cargo do 1 sell to the last ? 

h ^ A man has 2/5 of a ship , he seifs 1/4 of hi^share to A and 
5/6 of the remainder te B. What part of the ship has he still left 7 

8^ 1 have 1/4 of%n acre of land, 1 sell to A 1/B of an acre, to 
B 3/10 of the remamder, and what is still left to C. ^ How much 
land do 1 sell to C ? 


Modd 3, — After spending 2/5 of my money, I have 
Rs- 144 Idft. What mm had I at first ? 

Solution, 

I spend 2/5 of my money- 

V the remainder « (1 — 2/5) or 3/f of my money. 

Now. by the question, 3/5 of rr-y money *«» Rs 144 

.% the whole of my money » Ra 144 X 5/3^ 
■a Rs. 240. Ans, 

Proof of the Answer, 

Ihmve Rs 240. 

1 spend 2/5 of this, i.e , Rs. 240 X 2/5 or Rs. 96. 

the remainder is Rs 240— Rs 96 « Fs 144 which is the 
amount given in the question. Hence the answer Rs 240 
is correct- 

Exercise 2B0-^{oontifmed,) 

(The Answers are to be verified ) 

9. After speeding 2/5 of my money, I had Rs. 240 , what sum 
liad t at first ? 

fl), I sp^d 3/5 of my money and have / 180 left ; how much 
money had 1 at first? 

11 A man spends 1/4 of his income and has Rs. 45 lemaming; 
what is his income ? 

12, A msii had a certain number of apples. H& gave away 
4/S of the number end had 20 apples remaining* Find the number 
apples he had at first. 
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3. Profit and Loss. 

MoM 1. — I buy 12 fruits at 4 as. 2 pies each ; tbe oostoE 
carnage ip 2 as. ; if I sell all the fruits for B-*. 3» what do I 
gain or lose P 

Solution* 

The c^flt of el fruit is Ah 

the cost ofic 12 fruits la 4^ X 12 aa« «= (48 4“ 2) asa « 50 aa. 

The cost of carnage is 2 as 

the totf»l coat of the 12 fruits is 52 aa 

But the selling price is Rs. 3 or 48 aai 

*\ the loss 18 52 as. — 4S as. or 4 as. Ans 

Exercise 261 . 

1. 1 buy lA books at 4 as. 3 plea each . postal charges come txr 
6 as ; if I sell all the books for Rs^ 5| find tny gam or loss. 

2 A market woman bought 200 eggs at 3/4 d each, and soldi 
them all for 15 shillings ; find her gain. 

3. A merchant bought 1 cwt» of sugar at 5 as. 3 pies a Ih. 

paid 1 2 as for carriage . if he sold all the sugar for Rs BaA 
Hs gain. ^ 

4. A merchant bought 2 maunds of coffee at 12^ aa a seer and 
sold the whole for Rs. 30 4x0 ; find his loss. 


Model 2 — I buy 20 books for Rs, 3-4-0; the pnatal 
charg0« amount to 6 as. ; find my gain or Ibss, if I sell th® 
books at 3 as. 6 pies each. 

Soly^Hon, 

The cost of 20 bopks is Rs. 3-4^0. 

The postal charges amount to 6 as. 

A the total cost of the 20 books is Rs 3-10..0, 

Now the selling price of one book is 3i as. 

A the selling price of 20 books is 3} as. X 20 or 70 at. or 
Rs. 4-6.0 

my gain is Rs. 4-6-0 •-Rs. 3-lp-Oor 12 as. Ans* 

Exercise 26 ! — {continued*) 

5. I buy 1 Cwt of sugar for Ra. 19-4-0 and pay a dgty of 12 as- 
What do 1 gain or loss by selling the sugar at 2 as. 9 pies per Ib.7 

6. I bought 2 reams of paper at Rs. 2-0-10 per ream and sold 
it at 3 as* 7i pies per quire} find my gain. 
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7* Bought 5 aozen apples at Rs 2-0-4 a dloxan and told theox 
at 3 as. 4 pies an apple , what is the gain ? 

*^8. A marchant buys 2 cwt, 16 lb, of sugar fox Re, 80 and pays 
'^duty at pma per lb 2f he sells all the sugar at 5 as per 
HEnd hts loss, 


Model 3 — I buy 240 apples at 2 as, 8 pies eacB aod »6tt 
them at 2 cis, 10 piws each ; fiad my total gaio. 

Solution, 

The cost price of 1 apple ^ S^/a as. 

the cost price of 240 apples ^ 8/3 ^ 240 as. = 640 as. 

The selling price of I apple **• 2^6 as. 

•*. the 8<»Iling price of 240 apples = 17f6 240 as 680 as. 

the gain 630 as — 640 as 40 as. «* Rs. 2-8-0* Ans^ 

Another Method^ 

The cost price of 1 apple = 2 as. 8 pies 

And the sdilmg price of 1 apple ~ 2 as. 10 pies. 

/. the gain on 1 apple ■“ 2 pies. 

the gam on 24J apples 2 X 240 pies 

9 s as. *- 40 as. - Ra. 2-8-0, as before. 4»s, 

1 A 

Exercise 261 — (continued ) 

(To he done by two methods ) 

9* 1 buy 35 apples at 4 as 3 pi^s each and sell them at 5 
2 pies each ; find my total gain. 

10. Bought I maund of sugar at 2 as* 6 pies a seer and sold It 
at 2 as 3 pies a seer , find the total gain or loss 

11. ^Bought ICTreams of paper at 2 as a quire and sold tlik 
samq at 2 as 3 pies a quire , find the total gam 

12. Bought 12 gross of steel mbs at 1/2 pica nib and sold them 
at 3/4 of a pie a nib, find the total gam. 


Model 4 — h buy 1 owls* of pu^ar for Es. lO-S^O aad pay 
duty on it ar. I| pies per lb. At what price per lb. mmt I 
sell the sugar so as to gaiu 14 as. by the bargain ? 
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Solution. 

Duty on 1 Ib. =* I-J pie»' 

^ • ^ufy on 11 2 lb- *aa 

« q I lo 

j X 1 12 pies 2 ^ I 2 * 

And^be cfiit price of 1 12 lb. is Rs, 10-8-0 or 168 as, 
tbe total coat of 112 lb, = 168 as. + 14 as =* 182'a8. 
and tbe gain is 14 as* 

,* . tbe filing price of 1 12 Ib =» 196 asf 

tbe selling price of 1 lb, «= 196/112 « 7/4 as. 

If as- «=- 1 a. 9 pies. Ans* 

Exercise 261— } 

13* A ^an bought 1 cwt 8 lb, of sugar for £1 ; be paid duty 
nn it at 3/82 per lb At what price per lb. must be sail the sugar 
in oYdez to gam 9s. Id. on tbe whole ? 

14, A merchant buys 20 books at Rs. 2-8-0 each At what 
price must be sell each book so as to gain Rs 5 on tbe whole ? 

15« A man bought 180 fruits for Rs, 10 and sold them so as 
to gain Rs 3-2*0 on the whole , find the selling price of each 
iniit* 

16. Bought 20 reams of paper at Rs, 2-4-0 a ream and sold it 
80^ as to lose Rs# 7-8-0 on the whole , find the selling price per 
iQpciire* 


4. Income-Tax 

Model 1. — "When tbe income-tax is 8 pies in the rupee, 
what income-tax will he paid by a gentleman whose income 
l» Bs. 640 F 

Solution. 


ulncame-tax on Re, 1 = 8 pies. 

w*. Income-tax on Rs* 640 = 8 X 640 pies Rs, 

ii« X lu 

Rs 80/3 Rs. 26f *#= Rs 26-j0-8 Am^ 


Exercise ^262. 

I What is the income-tax on Rs 360 at 4 pies per rupee ? 

2- Find ^e income-tax on Rs. 720 at 4 pies per rupee - 
3. A gentleman's income is 500 per month , hd^ay^^ income* 
at 5d. in the £ , find the tax paid by him per laonth- 
4 A gentleman, whose monthly income is ^120, paysa tax 
#1 4d- in the £ . What tax does he pay per annum ? 
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Model 2 —A gentleman, whose gross income ig Be. 650, 
pays an income-tax of 6 pies in the rupee ; find his net 
income* 

f N oth.— T he gross income of a man is his entire income. The 
income ia the amount of income that htf has after paying the 
income-tax,] 

Solution. 

Income-tax on Re. 1 is 5 pies. 

the tax on Ra SOO is {5X^00) pie8=2.500 piea^Rs 13-0*4, 

iSi the net income = Rs. 500 — Ra. 13-0-4=sR3 486-15-8 Ans, 

Exercise 2^1t--(ooniinued,) 

S* A gentleman, whose gross income is Rs 200, pftys an 
Income-tax of 4 pies in the rupee , find his net mcom^<? 

6. Fmd the net income of • person whose gro?a income is 
1^240, supposing the income-tax to be 4tZ in the pound. 

7. A man. whose gross income ia Rs 480, pays an income-tax 
ef 4i pics in the rupee, find hia net income 

8 . What will be the net income of a person, when hia gross 
income is Rs 240-8-0 and the income-tax is 6 pies in the rupee ^ 


Model 3. — When the incomf'-tax is Qd. in the £, a gentle- 
man pays a tax of £2-10-0 ; find his gross income. 

Solution^ 

By the question, is the tax on 1 £. 

Iff. is the tax on 1/6 £. 

.• . ;f2-10.0 or 50 X 12ff. is the tax on 1/6 X 50 X 12£ or 
£100. Ans^ 

Exercise 26 i — (continued) 

9 A gentleman pays ajax of Rs, 2 at the rate of 4 pies per 
itEpee of him income ; find hia income. 

10. What must be the incojme of a person who pays a tax of 
lie, 12-8-0 at the rate of 5 pies per rupee / 

tl- If a man pays a monthly tax of 2 as. whan the tax is 2 pies 
In the rupee, ^find his annual income 

2 A man pays a tax of £2-5-0 pat annum : find his monthly 
income, the rate of tax being 5d in the £. 
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5. Division of Pfoperly. 

Model — Divide Ea. 340-8-6 betwsan A and B, bo tha6 A 
may Jaave twice as much as B. 

Solution* 

B'a share ^ cnot B’s share. 

A's — twice B^s share* 


A*8 share B’s share 
But A's share •j- B*8 share 
3 times B's share 
B"s share Rs 340-8-6 -r 3. 
A’a share or tmce B’s share 


and iS'^ share 

Let B’a share be 
Thau A*s share 


- 3 tunes B's share* 
« Rsir 340-8-6, 

«« Rs 340-8-6. 

= Rs 113-8-2. 

« Rs 113-8-2 X 2 
= R. 227.0.4: J 


» Ra IIS.8.2 

Another Method* 

X* 

» Ttx 
^ 3x 


A’s share ~h* B’s share 
But A’s share + B’t share «*« Rs. 540-8-6, 

3x * Rs 340-8.6, 

-R. ns.8.2. 


2* . Rs I [2.8.2 X 2 . Rs. 227.0., 

That is. A's share is Rs 227-0-4 : 
and B*8 share is Rs 113-8-2 




Af^$. 


Exercise 263. 

(To he done by two methods*) 

1. Divide Rs 345 betareen A and B. so that A may haver 
twice as much as B. 

2 A house and its furniture are worth £3,000,rif the house id 
worth 4 times as much as the furniture, find the cost of the Koussi 
and the furniture separately. 

3 I bought a sheep and a buUoch for Rs 55-8-3, find the cost 
of the bullockt supposing that it cost lO tunes as much as thei 
sheep 

4. Divide?»'Rs 84 between A and B, so that A may have 2^ 
times as much as B. * 

5 Divide the number 35 6 into two partsi so that one paiff 
may be thrice the other. 
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A lias 1/2 es much money as B, If A and B tncfftiher have 
fb 480, how much has each ? 

7. A ship and its cargo are together worth one lakh of 
rupees, the cargo is worth 4^ times as much as the ship. Findl 
the cost of the ship, 

8, A tin of ghee weighs lOO seers . find io the nearest seer^ 
the weight of the ghee, supposing the ^mpty tm*tg w%igh l/!5 as 
much as the ghee. 


6. Revolution of Wheels. 

Moid 1. — The circumference of a wheel is II feef. How 
manj revolutions will il make in a journey of 1 mile 2 fur- 
longs ? 

Solution* 

I mile 2 fur. « 10 fur. « 10 X 220 X 3 ft. 

Now the circumference of the wheel « 1 1 ft. 

V the length rolled over in 1 revolution = 11 ft. 

the number of revolutions required the number of times 

II feet is contained in I mile 2 fur, »» — 

Model 2. — The whf^el uf a oani^ge w 11 feet In circuns- 
ference. In,.wtiafc di^tanp^. will ic make 600 revolutions ? 


Solution* 

By the question, the circumference of the wheel ia 11 ft. 
distance for 1 revolution = IJ ft. 

distance^ for 60Q revolutions U X 600 ft « 

^ j ^ irS */UW 

miles — 5/4 miles li miles — 1 mile 2 fur. Ans* 

Models — Find the circumference of a carriage wheel 
‘which makes 600 revolutions in a journey of 1 mile 3 
furldngs. 

Solution* 

la£00 revolutions the wheel goes over 1 mi, 2 fur or J0X220y<J«, 

10 X 220 

in 1 revolution it goes over yd®, or 11/8 ydsj or lift, 

the circumference of the wheel is 11 ft^ Am* 
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ExercUo 264* 

1. TKo circumfecence oE a carnage wheel is 1 1 feet* How 
many revolutions will it make in a journey of 1 mile 4 furlongs ? 

2. How many revolutions will a carriage wheel 3 yards 2 feet 
in circumference make in a journey of 4 fur, 4 chains 7 

3. *^he circumference pf a carriage wheel is 11 feet; in whail 
distance will it'make 900 revolutions ? 

4. A carriage wheel is 14 feet round ; in what distance will if 
make 660 ri^yolutions ? 

5* A wheel 3 yards 2 feet in circumference makes 450 revolu* 
iions Find the distance travelled hy it. 

6*. JFind the distance travelled by a wheel 10 feet in circaiit>* 
leience when it makes 660 revolutions. 

7^ Find *'the circumference of the wheel of a carriage whticli 
makes 660 revolutions in a journey of 1 mile 2 furlongs. 

S What is the circumference of a carriage wheel wkicla 
makes 880 revolutions in travelling 1^ miles 7 

9. The fore-wheel of a carriage is 9 ft* in circumference said 
4h^e hind- wheel l4 ft. 8 in.^ How many revolutions will the one 
make more than the other in 3 miles 7 


7. The Clock and the Calendar. 

Model 1. — How many hours are there (.a) from 8 a. m« to 
3 p. m ; (b) from 8 a. m. to 10 p. m.; (o) from 8 a» m« to 
S atm. ? 

S<fluHon» 

(rv) From 8 a.m. to 12 mid-day thsre are (12 — 8) 

or 4 hours.* 

And from mid-day to 3 p.m., there are ^ 3 hours.* 

A from 8 p. m, to 3 p. m. there are 7 hours * ^ AnSm 

^ 

* To the Teacher— The pupil may first be taught to find out 
that there are 4 hours from 8 a m. to 12 mid-day by counting on 
the fingers beginning with 9 and saying nine, ien, eleven^ fwefPe: 
and then hd^ may be made to see that 4 can be got by subtracting 
8 from 12. ^ . 

Similarly to find the number of hours from 12 mid-day to 
J p m. . the pupil must be taught to begin counttng from one. 
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(6) From 8 ft,m* to 8 p,m. tWo are 12 hours. 

And from 8pm to 10 p.m there are 2 houra. 
from 8 a,m> to 10 p m« there are 14 houra. 

(o) From 8 a m. to 8 p.m. there are 12 hours. 

From 8pm to 12 mid-night there are >4 hours. 

And from 12 mid-night to 5 a m. ther^ are 5 l\pufs«^ 

from Bam. to 5 a.tn there are 21 hodrs. AuSm 

Ssrercise 265— (Ortr/). 

1 • How many hours are there (tr) from 7 am* to 12 mid[«day ; 
(&)^from 5 a.m. to 10 a.m. 

2. How many hours are there {a) from 9 a. m to 3 ps m. ^ 
{&) from 9 a.m. to 9 p.m. : (o) from 10 a m. to 11 p.jS* 7 

3. How many hours are there {a) from 4 a. m. to 7 pjn.; 

(&) from 6 a.m. to 12 mid-night : (o) from 9 a m. to 5 a,m. 

4. How many hours are there ta) from 2p.m. to 10 p« m. $ 

({p) from 2 p.m. to 12 mid-night, (o) from 1 p»m. to 3 a.m. t 

5. How many hours are there [a) from mid-night to 4 a»iae» 

{b) from 8 p m. to 9 a.m. ; (c) from 5 p.m to 7 a.m.? 

6. A starts from a place P at 8 a >m« and travels towardSs 
another place Q at 5 miles an hour and reaches it at 4 p.m. If B 
starts from P at 9 a.m. and travels towards Q at 4 miles an liovr,r 
when will he reach Q 7 

Model 2. — How mauy hours -are there f^m 7 a.ia. on 
Monday to 5 p.tn. on Tuesday ? 

Solution* 

From 7 a. m. on Monday to 7 a. m. on Tuesdlay 

there are 24 hit. 

From 7 a. m. on Tuesday to noon on Tuesday 

there are 5 hrs« 

And from 12 noon on Tuesday to 5 p m. on Tues- ^ 

».day there are 3 hrs» 

from 7 a. m* on Monday to 5 p m on Tuesday 

there are 34 hrs* dim* 



S40 


AMl^METIC. 


Exercise 2BB —continued {Oraiy 

7. Hov^ luany toms are tliere (a) from 6am on Monday ta 
4p.m on Tues?ay ; (Z») from 8 a m on Turaday to 5 p m on 
Wednesday; (c) from 11 a.m* on Wednesday to 7 p.m« on 
3%ur«day 

8. How many hours are there {a) from 6 p m on Monday to 
12 mid»n«in:it ^on Wednesday , (^) from 4 pm on Fridaj^ to 
11pm on Saturday , (c) from 3 am, on Saturday to 3 p.m. on 

Sunday. 

9 How^any hours are there (a) fionf 2 p m, on Monday to 
B'M m- on Wednesday ; (h) from 6 am. on Tuesd^sy to 12 mid- 
night on Thaisday , (o) from 10 p m, on Wednesday to 7 a m» on 
Saturday 

\ 18'=^ A J^rain starts from a station M» at 8 p ra. on Monday and 
araaches another ststion T 53 hours after starting. On what day 
pt wh^t hour does it reach T ? 

lit *A tram leaves Rat 5 a«m. on Saturday for Q a distance 
of 1,4^2 miles end travels at an average rate of 22 miles an hour 
^idkrdmg stoppages, On what day and at what hour does it 
teach QL? 

iiodel 3^«^Tf the first day o! a month fall on a Monday, 
lyhat other rtitys of the month will fall on the flay ? 

And what d^y of the week will be the 18th ol tho raon^h ? 

Solution 

Since there are 7 days in a week, the days of a month falling on 
the same week day as the first should be the days next to the 7th, 
I4th, 2 lit and ?8th days, ^ 

Hence the days of jjke month required are the 8th. I5th, 22nd 
juad 29th, Ans* * * 

A^ain. since Monday is the first day of the month we say 
Monday to Monday mcluslve 15, Tuesday 16 Wednesday 17, 
^liursday I it is seen that the 18th qf tl^e 19 , 

4HI a Thursday* AnSt 

Model 4.— If the first of January be a W^-dm^pday^ what 
Auj .will be the first of the next month 

February. 

"Solufton* 

Since January has^Sl days, we say from Wednesday to Wed- 
i^^y mcliisfve) 29 days ; Thursday 30 j Friday 3^1/’’ Henoe it 
^men that the hi of February will fall on Saturday. Ans* 
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Exercise 265 continued* — [Oral.) 

12. If the 1st of a month falls on Saturday, what other days of 
the month will fall on the same week day ? 

13. If a month be>?in8 on Wednesday, what day of the week 
"will be (al the 17th, (6) the 20th, (e) the 31a{ of the month ? 

14. If the month of April begins on a Friday, what days of the 
mcjxith will fall on Monday ? 

15. How many Saturda3rs are there m a month (a) of 28 days, 
0) of 29 days, (o) of 3p days, {d) of 31 days, supposing the Ist 
day of the month to be (i) a Sunday, (li) a Monday, fih) a Tues- 
day, (iv) a Wednesday, (v) a Thursday, ivi) a Friday, I (vii) a 
Saturday ? 

16. If in a certain year the first of May falls on a Tuesdlfly. on 
what day will ia] the lat of June, ((51 the 1st of July, (r) the first 
of August fall ? 

17 If in a leap year the lat of February falls on a Monday, on 
what day of the week will the 18 th of March fall ? 

18 If the 1st January 1916 fell on a Saturday, name the day 
of the week on which the 1st day of each of the other eleven 
months of the year fell ? 


CHAPTER LIL 

THE MARINER’S COMPASS. 

273. The Ma'tiner’s Compass is aa instrument con- 
Bistmg cf a maguetisfcd needle and a card on wliich 32 
4Srections of the sky are marked. It is used^o steer ships, 
by the needle indicating the absolute direction of the ship 
at any given time. 

274. The four cardinal points 

Dimw a hoHzonial line AB fiom le/t to right and a vet tiaal 
linejCD downwards to cut AB at right angles at O Then the 
four lines 0©, OC, OA, OD will respectively denote the four 
directions Nofth, J^ouih- 

Noth 1 —The contractions for East, North, West, South are 
E., N . W , S. respectively. 

Note 2 — TW four cardinal points may also be shown by 
folBing a paper circle into 4 equal sectors or quadrants, unfolding 
it. and spreading it Hat, so that the crease may show the four 
di|ection8. 

16 
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— 'What isthe magnkuda of tha anglo between any 
one of the above 4 directions and the next one ? 

275 • The eight chief points of the sky : — 

Cut out a paper circle, fold it into 
8 equal serztorsr spread -^it out flat and 
mark the creases as in Fig 51. You 
will see that there are 8 lines proceeding 
in eight dlfF^rent directions from the centre 
of the circle, whose names are indicated 
by J:he contraction £., N,-E.t etc. 

Fig. 51. 

— What is the magnitude of the angle between any 
one of the above 8 directions and the next one ? And of the 
angles between (1) N -E. and S.-Em (2) N.«W« and S., (3) E. and 
N-W., (4) S-W.andN -E. 



276* The sixteen chief points of the Mariner's Com- 
pass 

(a) In Fig. 52 the 16 
chief points of the Manner's 
Compass are showix. Whit is 
the magnitude of thp angle 
between any Jtwo adjacent 
directions? And between the'' 
following directions 7'^ N.-E, 
and E. S.-E .S.S-W-and 
W.S.-W :N.N-E.and W.; 

N and S.. S and so on. 

* (6) Make a card^board 
model of Figure 52. 

(e) In the Mariner's Com^ 
pass there i2re 32 points mark^ 

«d. What is the magnitude 
of the angle between any twa ad^eant points 7 




REVISION EXAMPLES. 

A. 

1. Find the difference between three thousand three 
^hundred and thirty millions^ and seventeen million seven hun-^ 
dred thousand and seventy-seven and three^fourths^ Express 
fchw difference in words according t6 the Indian^System of 
JCfumeration. 

2. How many thousands are there in 5 laMs ? How 
many lalchs in 2| crores ? 

3. If a metre=39’37079 inches, how many inches 
there in (i) a Kilometre^ (ii) in a DeoamBtre% (in) in tTcenti- 
metre, (iv) in a millimetre ? 

4. If OJ, 2 ; denote the dibits of a nntnber of three 
digits taken m order fram the leff^ express the value of the 
number in terms of z* 

12 8 

5. Express the value of 8- decimaL 

6. Represent the number 47 on squared paper taking 5 
small squares to represent the unit, 

7. Draw the net of a box without lid whose lengthy 
h'Qadth iind height are 8 cm,, 5 cm., and 2 cm, 

8. From any point in any line and pn the same side of 
it draw two skylines, so that the three acute angles formed 
thereby may lie eq[ual to each other. 

9. Describe a © of 4" diameter. From the centre O 
draw the rachi 0 A, OB so that £ AOB may be 60°. Join 
AB ; and from O drop the perpendicular 00 on AB. 
Measure AB and 00 and the angles at A, B and 0. 

10. Describe a®© and draw within it two« diameters 
catting each other obhquelyt and join their ends in order,. 
Show by measurements that the figure so formed \a a 
•rgotangle. 
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11. Prove graphically by means of small squares (each of 
which denotes the unit ) taken on squared paper that 

(i; (5 + 3)» = 52 + 2 X 5 X 3 + 3*. 

<2) 2x3x4 = 3x2x4. 

(i) 4 (10 — '4 — 2) = 4 X 10 — 42 — 4 X 2. 

12. In a school of 32l children the fee income foi"* a 
certain year was Ra. 789 j the salary of the teaohere 
amounted to Rs. 3,000 ; the rent fo^ the building was 
Rs. 250 ; and other expenses came to Rs. 489, w'W’bat was 
the average cost to the manager of educating a child during 
tha^i year ? 

13. ' The product of two numbers is 77762223. If one 
of them is 7777, hod the other. 

14. Divide 6659*5 by 1848 using factors. 

15. Find in lakhs of rupees the cost of 324 acres of 
land at Bs. 1,525 per acre. 

16. Taking the speed of the earth in its orbit round 
tb^;8un to be 19'5 miles pec second, find in millions of 
miles its speed per day. 

17. Find, by the shortest method, the value of — 

(a) 2345 X 125. (h) 87650 -r 25. 

12065/ie X 30. (,d) 5608 x 997. 

(«) 50489 4 - 125. (f) 376 O 51 V 20 -r 12. 

ig) Es. 2^1 .5-6 x 36. ' (Ti) 45 00625 x 696, 

18. Find the divisor when the dividend is Es. 209-3-9, 
the quotient is Es, 3 4-3 and the remainder is 3ias. 9j,pies. 

19. If 27 times a number increased by 27*839 be, 100. 
wbat is 33 times the number decreased by 419 P 

so. Find, by the shortest method, the value of— 

(1> 1686x36-1-2314x35, *(2) 2076x49—1676x49'. 
(3) 725 X 126 — 725 x 88 -t- 725 x 72. 

21. Find the difference between the lo&I values ot 
the two 8’s in 12803*0586 pnd (b) the two 66’s in 
26600 104365. 
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22. If 3 ciphsrs be added to a nnmberi it is increased in 
value by 3401595. Find the number. 


23. Fill up the omitted items in the f. llo.wing table of 
efcatiatica of ascertain railway in the fir st_5[uai^er of the years 
1921 and 1922 


Month. ^ 

1 

No. of pas- 
sengers dKir- 
ried in 1921 

No- of pas- 
sengers 1 car- 
ried in 922 

Increase or Decrease m 
1922 over 1921, Increase 
being denotecTbyj&^iisand 
_ Decrease by minus. 

January 

February 

March 

7.50.235 

8.77.054 

7.99.849 

6 90,450 

-1- 3f 428 

— 1,00.-048 

Total for 
the 3 

months 


• • * 





24. How often does a child’s heait beat in 6 years of 
365 days each, supposing that the number of beats is 140 
a mincte during the first 3 years and 120 during the next 
3 years ? 

25. A boat can sail in still water at 6'7 miles an hour. 
If it eails up a river whose speed is 3’2 miles an hour, how 
far will it sail up in 12 hrs. ? And how far will it sail down 
the river in the same time ? 

26. Find, without multiplication, the value of 625 x 

€25 125 X 125 X 125. 

27. * I buy a bottle of liquid medicine containing 8 ounces. 
OLf a dose Is 10 minims and 1 take 3 doses a day, for how 
many days will the bottle of medicine last me ? 

28. How many tea-spoonfuls are there in I Ib. of liquid 
medicine ? And how many table-spoonfnls ? 

29. Reduce (a) 4 fur. 5 ehaios 20 yds, to yards ; 
^4) 4052 links to far., chains' and links. 
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SO. FUI up the omitted items in the following table of 
statistics oif a certain railway for 3 years : — 


Yw. K 

Gross Earnings 

Woifeing Expenses • 

Net Earnings* 

1921 

1922 

1923 1 

Rs. .^5,20.304.9-8 



Rs 48.44.105-6-10: 
Ra 50.00.750-4-0 
Rs 

Rs 

Ra. 39,48.015-6-4 
Rs 29.49,800.5-5 

Rs. 69.74.005-0-9 


Total for 
tha 

Rs 

Rs 

Rs 





31, How many times is £55-11-3}^ contained in 
jC 2712-13-6, and how much remains over ? 


32. A man walks at the rate of 96 steps per minute and 
each step is 2 ft. 10 in. lorg ; bow many minutes will be 
take to walk 4 miles 68 chains 6 yds. ? 

‘ 33. Two pieces of cloth of the same length cost 

He. 30-10-0 and Es. 55-5 0 respectively; if the price of the 
second is jRs. 2-12-3 per yard, what is the price of the first 
per yard ? 

3,4. A gentleman has in his drawer' 20 piles of rupees*, 
each containing 15. His servant steals them and puts in 
their place 20ipile8, each consisting of 14 half-anna piece's 
with a rupee at the top. How much does the gentleman 
lose ? 

What would have been his loss if he bad 15 piles of 20 
itnpees each ? 

85. Divide 27 mds. 4 vis. 4 srs. of sugar jpto 48 eiqual 
parts and find the value of one of these parts at 3 as. 6 pies 
a seer. 

36. I have to send to London £42-10-0 through a Bank, 
when £l mBs, 16. If the Bank charges Es. 5 for sending^ 
the money, what sum shall I have to pay the%ank ? 

‘ 37. A merchant buys 5l yards of cloth at Be. 1*8-0 a 
yitd and eells it at Re. 1-1241 a yard. If in selling he usea 
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a yard-measure which Is 2 inches too short, what is his 
gain ? 

38. I exchange an old copper vessel weighing 24^3 seers- 
for a new one weighing 20 seers. It the price per seer of 
the old vessel is 6 as. and of the new vessel JOVa as.j what 
SDfa should I pay the bazaarman ? 

39. Which is the cheaper kind of coffee, 5 vis. for 
Es. 11-15-4 or 3 vi|. 10 pal. for Es, 8-9-7 ? 

40. W^ich is the cheaper kind of cloth, one costing 
Ks. 50 and lasting for 2^/2 years, or one costing Rs. 40 and 
lasting for IVs years ? 

41. Which is the cheaper carpet, one which„ia 7 cubits 
by 2 cubits and costs Es 10, or one which is 6 cubits by 
2*5 cubits and costs Es. 11 ? 

42. Prove, uiihout aciual division, that 19404 is divisible 
J)y396. 

43. By whst digit must the asterisk (star mark) in 
235'*78 be replaced so that the number may be divisible 
by 11 ? 

44. Show, without actual division, that the remainder 
after dividing 435088 by 25 is 18. 

45. By resolution into jprme factors, show that 45036 is 
Jboth a perfect squas e and a perfect cul e. 

46 Find the sum of three'consecutive numbers whose 
product IS 7980. 

47. Find the largest area that can divide both a 
and an acre exactly 

48. - Taking the kilometre as 3388 ft,, and the Jcnot as 

5082 ft., show that the least integral number of miles con- 
taining an exact number of /brin/s or is 77. Find 

the number of knots and kilometres in 77 miles. 

49. Wb|t is the greatest length of the frfuare bricks 
required for paving the floor of a room 20 ft. 8 inches by 
13 ft. 4 inches ? And what will be their cost at Es. 15 per 
Jiundred 2 
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70. Cb'vide the sum of 1 ni, 2 dm. 3 cm, 4 mm. and 
4 m. 3 dm. 2 cm. 1 mm. by the difference between 3 m. 3 dm. 
1 cm. 1 mm. and 3 m. 2 dm. 1 cm. 

71. If 1 mile « 1 ‘6093 Km., find in Km., etc., the 
length of ^56 ^iiies. 

72. A m^n buys 13 45 metres of cloth for 32-74 francs, 
S’Oli m. tor 25*40 fr., and 3‘61 m. for 12*02 fr. What is the 
average price of a metre of cloth ? 

73. A man walks along a road first 2345 metres, then 
68 Decametres, then 82 Hectometres, then 8 Kilometres. 
Ho^miyih further will he have to walk to make up 20 
Kilometres ? 

74. Prove graphically that (a) 1 sq. ft, = 144 sq. 
iocbest (b") 1 sq. metre = 100 sq. decimetres, 

75. Find the length of a side of a square which has the 
rame area as a rectangle whose length is 60 cm. and breadth 
15 cm. 

76. Find the length of an edge of a cube which has the 
same volume as a cuboid 9 in. X 8 in. x 3 in. 

77. Find the cost of varnishing the six faces of a cubical 
block of wood whose edge is I ft. 3 inches at 8 pies per sq, 
foot. Also find the weight of the block at *2 palams nor 
cubic inch. 

78. A rectangular cistern 5 ft. long, 4 ft. broad and 
3 ft. deep is full of water. If a cubic foot of water weighs 
1000 oz., find the weight of the water in tons, etc, 

79. From a tin sheet 3 ft. square a piece 10 inches by 
8 inches is cut off. What fraction of the whole shpet^does 
this piece form ? 

80. From a cuboidal block oF wood 20 cm, x 12 cm, x 
S cm. a 4 cm. cube is oat off. What fraction of the 
whole bli?ck is left ? 

81. If apples are bought at fis. 21-8-3 a hundred and 
are sold at Es. 3-2-6 a dozen, making a profit of Es. 12-12-0, 
£nd the number of apples bought and sold. 
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82. If in a common year the first of February^falls on a 
ianday, on what day of the week will the 14th April of the 
lame year fall ? 

83. If the 1st January 1924 fell on a Tuesday, name 
the day of the week on which each of ■the next 6 months 
fell. 

S%, If a block of a certain kind of wood 1 Tt, by 10 in. 
by 9 in. weighs 4 vis. 1 sr., how much will a block of the 
game wood 1 ft. 6 in? by 1 ft. 3 in. by 8 in. weigh ? 

(Bojc 85 — 88 are to le solvtd, ?y using a?, and answers to he 

verified.) 

85. I t^ke a nnmberi subtract 7 from it, mullbipi^ the 
*emainder by 4> and get 52. What is th<^ number ? 

86 If a cipher be afl&xed to a certain number it is 
increased in value by 2997. What is that number p 

87. If the sum of four consecutive numbers is 4106, 
5nd the numbers. 

88. The sum of two quantities is 150 m. 6 cm, and 
bheir difference is 85 m, 4 dm. 8 cm. What are the two 
juantities ? 

89. Draw a horizontal line AB and from points 0, D 
md E in it, draw vertical lines to represent the heights of 3 
mountains which are 5,400 ft., 6,200 ft., and 4,800 ft. high. 
Scale : 1 cm. to 1000 ft.] 

90.. Draw a vertical line AB and frpm points 0, D, E 
md E in it, draw horizontal lines to represent the lengths 
of 4 rivers which are 800 mile?, 575 miles, 625 miles, and 
550 miles. [Scale : 1 cm. to 60 miles.] 

9i, *A plan of a district is drawn to the scale of 1 inch 
to 10 miles. Fmd in miles the distance between two places 
which are 4*2 inches apart* on the plan. Find also the 
Jistance on the plan between two other places which are 
39 mMes distant Irom each other* 

^2, The scale of a map in an Atlas is 1 ; 6,000,000. 
Eiow many miles is this to an inch ? And how many 
Kilometres to a centimetre ? 
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93 Draw a plan of a circular race course 320 yards in 
diameter on any convenient scale. Draw two radii OA, OB 
at an angle of 60^ and loin AB* Measure AB on the plan 
and hence determine the distance between two posts fixed 
on the course at points corresponding to A and B on the 
plan* 

94i. Fronf a town P two roads proceed at right angles to 
each other. A town Q is situated on one of the roads at a 
distance o£,24 miles from P and another town E is situated 
on the other road at a distance of 10 miles froiS P, Find 
by means of a plan drawn to scale the straight line distance 
between Q and R. 

95 IT in Fig. 53 AD represents 
30 yds., "what length is denoted by 
each of the other 4 lines ? 

96 T If the same figure represents a 

rectangular field (scale : 1 to I000)i 
find its perimeter* and diagonal in feet 
and inches* Fig. 53, 

B. 

1* Saow that a clock striking only hours, strikes 15S 
times a day. How often does it strike in a leap year ? 

2. The value of a franc is QYad. and of a dollar 4s 2d» 
Express the sum of 4S0 francs and 150 dollars m English 
money, Also^ express the answer in Indian money taking 
£1 as equivalent to^Ra. 15. 

3. The mean solar year consists of thirty-one naillicm 
five hundred and fifty-six thousand ninp hundred and 
twenty-six seconds. Express this in days, hourSf minutes 
and seconds. 

4. (a) When the moon is eclipsed, the earth is between 
it and the sun. Find the distance of the sun from the 
moon at a^^lunar eclipsCf the distance of the moon from the 
earth being 2 ?8793 miles and the distance^ of the earth 
from the sun 91430000 miles. 



* Sum of the four aides. 
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(J) When the enn is eclipsed, the moon is J^etween it 
and the earth, Pind the distance of the moon fiom the 
eon at a solar eclipse. 

6, (a) Find the sum of the complements of the angles 
31° 42' 53" and 65“ 43' 21" 

(6) Find the difference between the sirpplements of 
the angles 134° 31' 28" and 89° 13' 53". 

6. One Kilogram^f gunpowder costs 9s. and^the charge 
for a gun *Is 6 grams. How many charges will ^1-2-6 
worth of powder furnish ? [I Kilogram » 1,000 grams,] 

7. If one chain of wire weighs 1'2 maunds^and" one 
mile of it costs Es. 200, how much will 200 mda, of wire 
cost? 

8. If p^lOO — 2042 German Marks, find, to the nearest 
penny, the value of 1,200 Marks.. 

9. A cooly works for 8 hrs. in the day and 2| hrs. in 
the night on five of the week days (Monday to Fnd.'.y) and 
for only 4 hrs. in the day on Saturday, If his weekij wages 
he Re. 8-10-0, find his wages per hour of work done m the 
night, given that he is paid at the rate of 2 as. per bohr of 
work done in the day, 

10. Find by th^ shortest method the sum of seven con-- 
eeoutive odd numbers of which 1001 is the middle oae. 

•11. A labourer pledges a jewel with a motwy-lender and 
borrows from him Es. 3, undertaking^ to repay the loan 
with interest at 6 pies per month per rupee. If he wants 
to redeem the jewel 2 years 8 months after the date of 
the loan, what sum will be have to pay the money-lender ? 

12. Fill up the blanks in the following sums . — 



Addition. 

#493 

5*57 
4 9*6 

15 4 9 • 


Multiplication 

# 4 # 5 
9 

2 a * 6 * 


Division. 

(а) 

9)^^# 7 * 

# 4—3 

( б ) 

8)33 * « I 
# 2 0 *--5 
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13. Fill up the blanks 
sums: — 


in the following short dibisioft 


(a) * )3542* 

7 )**"*** — Remainder 5 
■r #*_ReUiamdet 2 
Complex’s remaindlex 17 


( 5 ) B)* * ^ * * * 
7)* * * * #— 6 

5 )* * # * 5 

■ STS-S 


14. A. man starts from a plaoe F at 8 a.m, and travels 
towards another place Q at 5 miles an hour and reaches it 
at 4 p.m. ‘If another persdn starts 'from P at 9 a.m. and 
travels towards Q at4 miles an hour, when will ne reach Q P 

>■15, A certain sum of money was divided equally among 
80 rS^n and another sam equal to the first was divided 
equally among a certain number of women. If each man 
received 8 as, 6 pies and each woman 6 as. 8 pies, find the 
number of women. 


16. The distance between two towns, which are known 
to be 60 miles apart, measures 3^ inches on a map. Fmd 
the scale of the map. [State the answer as so many miles 
to an incih.] 

17. A man is 56 years old. Twenty years ago he was 
thrice as old as his sod then was What is the son’s present 
age ? And what was the age of the father when the son 
■wm born ? 

18. Find the weight of a goods train consisting of two 
engines weighing 40>4 tons^each. 12 empty wagons weighing 
6’ 2 tons each, and 48 loaded wagons each of which contains 
goods weighing 10 'tons. Find also the total length of the 
train in furlongs, supposing the length of each engine and 
each wagon including the couplings to be 30 ft, and 2l ft, 
respectively, 

19. A railway passenger counts the telegraph pOats on 
the line as he passes them. Jf they are 88 yds. apart and 
the train is going at 48 miles an hour, how many vHll he 
pass per minute 7 

20. The velocity of light is 186,330 mOefi ppr second. 
The distance of the sum fcopo the earth is 92,900,000 mites. 
Find^ to the nearest Bdoond,,tthe time ta^n by light to travel 
i Uom the sun to the earth. 
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21. Explain how the following rule is got: — ^ The 
number of annas m the price of a vies is equal %o^fw^ce the 
number of rujpees in the price of a maund^’ 

Apply this rule to find the pnce of a viss of a substance* 
when a maund of it costs (a) Ks; 4 j (6) Es. 21 ; 

3' 2 aSt 

22. Three persons A, B and 0 go out on a pleasura 
trip. A pays all the travelling expenses amounting to 
Es. 4-10-0:5 B pays Es. 9 12-0 for their food ; and C pays 
all the other expenses amounting to Rs, 2-14-0. It the 
total expenses are to be paid by the three in equal propor- 
tions, find how much should be paid by each of A? and 

vO to B. " 

23. A publisher sells books to a bookseller at Rs. 5 a 
copy, but allows 25 copies to be counted as 24. If the 
bookseller sells each of the 25 copies at Rs. 6-4-0, wha6 
profit per rupee does he make ? 

24. Find how many revolutions a minute the wheel of a 
railway engine makes when the speed of the train is 36 
miles an hour, given that the circumference of the wheel is 
220 inches. 

25. A bicyolisC rides , first up-hill for 15 miles at 12 
miles an hour, then on level giound for 20 miles at 15 
tulles an hour, and then down-hill lor 12 mii^es at 18 miles 
an hour. How long will the wfiole journey take P And 
what will be the time taken for the return journey ? 

26. Express a speed of 60 miles per bodr in feet per 

eeconc^. ' 

27. ’ A parson started from X at a certain hour and 
travelled towards Y at 6 miles an hour and reached Z at 
7-35 p.m. It the distance from X to Y was 32 miles, when 
did he start from X ? 

^28. A gramophone together with 10 plates of mnsic 
costs Rs. 160, and with 15 plates Rs. 162|. What will be 
the cost of the gramophone with 25 plates ? 
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S9, A vessel coctains 4 seers of milk mixed wifch 2 seers 
of water. ' What fraction of the whole quantity is the milk ? 
If we add 2 seers of water and 2 seers of milk to this 
mixture, what fraction of the resulting mixture is the milk 
contained in it P • 

30. A'mUlionaire’s Income is said to be at the rat^ of 
5 pence s second. What is it for a month of 30 days ? ’ 

31. Fiod the sum of all the nmhl^rs bet ween 400 and 
€00 which are divisible by 19. 

32. Express in crores the product of 16, 64, 125, and 625. 

33. Fjnd the value of f ^ , when asss 97, v = 103, 
I S 9409 and m = 10609. 

o ^ 2 4-7 

34. Find the duffarenoa between ~ + — and . 

b 10 5 1- 10 

35. Four fiuitsare placed on the ground in a line at a 
idbtance of 20 yards fi^om each tithep- and a cup is placed in 
the same line at a distance of 30 yards from the first fruit. 
A boy starts from the cup, runs up to the first fruit and 
carries it to the cup, then the second fruit, and so on to the 
fourth. How many yards does he run (ki tho wbnk ? And 
fwiiat* time does he take, supposing he runs at 2 | yds. a 
second and halts at each fruit for 5 a second ? 

36. The charg 6 -.for au urgent telegram is one rupee 8 as. 
ior. the first 12 words and 2 annas for every additional 
word. Find the number of words in an urgent telegram 
which costs Es. 3 - 8 - 0 . 

37. How mapj telegraphic posts will hft rcquireikfor 
wares extending 73 miles .3 fur. 16 poles, supposing the 
interval between any two postS to be 99 ft. ? [A pole = 
6 | yds.] 

38. Find the prime faefors of 496, and hetipe find all the 
numbers that will exactly divide 4^6 (including unity aerd 
caejuding 496). And show that the sum of all these 
factors is 496. 
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39. Taki og tke diameter of the earth as 7912 miles, the 
distance of the moon from the earth as 59 times ^e radios 
of the earth, and the distance ol the eun from the earth as 
399 times the distance of the muou, find in millions o£ 
miles the distance of the sun tiom the earto. 

40. A loaded waggon weigbe 2 tons 3 cwt, 3 qrs. 9 lb.; 
the waggon by itself -weighs 18 cwt. 3 qrs, 14 lb.,; the load 
oonsists of S'! 5 packages, each of the same weight. Find 
the weight of each package. 

41. A ball of string contains 120 ft.; how ma^ pieces 
each 57a ft. long c an be cut from it, and what length will 
be left ? 

42. How many times round a garden 100 ft. long and 
76 ft. broad will make a walk of 3 miles ? 

43. Which is the faster and by how many yards per 
minute, a torpedo boat with a speed of 30 knots, ora motor- 
car trayelling 35 at miles an hour ? [A knot = 0080 ft.J 

44. The South Indian Bailway system consists of (i) 
44^ miles of broad gauge (or 5' 6" gauge), (li) 1218 miles 
of metre gauge [(or 3' 3|4";, aili (in) 99 milts of nairtw 
gauge (or 2' 6" gauge). 

If the a verage cost of laying the line be lakhs of 
rupees par mile* of the broad gauge, 1 lakh of rupees per 
mile of the metre gauge, and ^ of a lakh of rupees per 
mile of the narrow gauge, find (correct to a crore of rupees) 
the total cost of laying the whole length. 

45. Thirty^pipes each 20 ft. long are fitted together, 
a«dh pipe overlapping the next by 2 inches. Find the 
length from end to end, 

17 
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46^ Rf-write the following multiplicaiion or division 
6ame, supplying the missing figures : — 

<«) 7 );^ " 1 !!^. 

6949—4 12 * 4 

**096 26272 29*56 


47. By*takmg four consecutive nufbbers of Jhree digit^^ 
show that the product of the first and third together with 
the product oi the second and fourth is one less than 
doulfe fc^e product o£ the second and third. 

48. a"" boy was bom on the 11th May 1908, When 
will he have just completed his 18th year P His 2l8t 
year P 

49. If in a certain leap year the Ist of May fell on a 
Mpad^yi on what day of the week did the let of the four 
previous months fall ? 

► 60. Prom the perpetual ca ndar on the next page, find 
the day of the wv^cfc corresponding to (a) April 15, 1910t 
(i) June 12, 1875, c) September 27, IQDO, (rf) January 1, 
1916. 



PERPETUAL CALENDAR 


m 

A perpotual calenJar 
IS one that can be usedt 
perpetually or over a wida 
range of years The oxiet 
given here covers a period 
of 150 years from 1851 to 
2000. 

Method of uHng the^ 
Calendar -vS appose w» 
wish to find the day of 
the week corresponding 
to (say) the 21st AuKU8t„ 
1915 Fm^ the fetter of 
I915 It IS B Then find 
B opposite August m the 
raonihs Then bolCw i! 
you find Sunda which. 
18 the let day of the 
month, from which you 
see that the required 
day IS Saturday. 

In leap years 
use the fi'^st letter for 
Janut*ry and February 
and the second letter for 
the otrter months 
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r- 

io7o 

BA 

IVul 

jl 


B 

F 

i9/a 

GB 

1852 

DC 

1877 

G 

1902 

D 

1927 

A 

1952 ED 

1977 

A i 

1853 

B 

1878 

F 

1903 

C 

1928 

GF 

1953 C 

'9.5 

G 

1854 

A 

1879 

E 

1904 

BA 

1929 

E 

1954 B 

1979 

F 

1855 

G 

1880 

DC 

1905 

G 


,D 

1955 A 


ED 

1856 

FE 

1881 

B 

1905 

F 

mi 

C 

1^56 GF 

I93i 

C 

1857 

0 

188 i 

A 

1907 

E 

. 

BA 

195i E 

1952 

B 

1858 

c 

1881 

G 

1908 

DC 

1915 

G 

1958 D 

1933 

A 

1859 

B 

1^84 

FE 

1909 

B 

1934 

F 

1959 C 

1984 

GF 

1860 

AG 

1885 

D 

1910. 

,A 

1935 

£ 

mo BA 

10^5 

E 

1861 

F 

1886 

C 

1911 

G 

1939 

DC 

1961 G 

1936 

D 

186' 

E 

1887 

B 

1912 

F£ 

1937 

B 

1962 F 

1987 

C 

1863 

D 

1888 

AG 

1915 

D 

1938 

A 

1963 ^ 

mi 

BA 

18n4 

CB 

1889 

F 

1914 

C 

1939 

G 

1964 DC 

1939 

G 

1865 

A 

L«90 

i- 

1915 

B 

1940 

FE 

1965 B 

1950 

•3* 

1866 

G 

1891 

D 

1916 

AG 

19U 

D 

1966 A 

1991 

n 

1867 

F 

1892 

CB 

1917 

F 

1942 

C 

1967 G 

1997 

DC 

1868 

ED 

1893 

A 

1918 

E 

1941 

B 

mi FE 

1993 

B 

1869 

C 

1894 

ft 

1919 

D 

1944 

AG 

1969 0 

1994 

A 

1870 


1895 

F 

19^0 

CB 

1945 

F 

1970 .C 

199:2 

G 

1871 

A 

1896 

ED 

1921 

A 

1916 

E 

1971 B 

1996 

FE 

1872 

GF 

1897 

C 

1927 

G 

19i7 

D 

1972 AG 

1997 

D 

1873 

€ 

1898 

B 

1923 

F 

1948 

CB 

1973 F 

1993 

C 

1874 

D 

1899 

A 

1924 

ED 

1949 

A 

1974 E 

1999 

B 

1875 

C 

1900 

G 

19'»5 

C 

1950 

G 

1975 D 

90U0 

AG 


Jan 

A 

B 

c 

D 

E 

F 

G 
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D 

E 

F 

G 

A 

B 

' C 

Mar 

D 

E 

F 

G 

A 

B 

C ' 

April 

G 

A 

B 

C 

D 

E 

’ F 

May 

B 

C 

D 

E 

F 

G 

A ’ 

June 

h 

F 

G 

A 

B 

c' 

D " 

July 

G 

A 

B 

C 

D 

E 

" f 

Aug 

C 

D 


F 


a' 

b’ 

Sep * 

' f", 

G 

A 


c’ 

"d 

! E" 

Oct 

A 1 

1 ® 

C 

D 

" E 

f" 

1 g“ 

Nov 

D " 

E 

c 

G 

aI 

“ B 

" C 

Dec 

F * 

G 

A 

B 

” c 

D " 

E 

First 
day of 
month 

Sat. 

Fri 

Thu jWed. 

Tue.jMon. 

Sun 




ANSWERS. 


Exerciae I, 

(A) (a) 1 Seven lakha seventy- six thousand seven hundred and 
five 2* Forty-one lakhs seventy-five thousanj;! nine hundred 
and sixty 3- Twenty lakhs 4 Sixteen lakhs and nine* 
5, One crore eighty-five lakhs and ^eventy-aint thcv^^soid. 0. 
Six frores forty lakhs five thousand and four* *(6) Sixty-four 
millions five thousand and four. 7 One hundred and sixty-five 
crores. 8. Eleven oeores eleven lakhs eleven tha>uaand and 
eleven. (&)^* Seven-hundred and seventy-six thousand seven 
hundred and six, 2 Four millions one hundred and seventy-' 
five thousand nine hundred and sixty. 3 Two millions ^ one 
million six hundred thousand and nine. 5. Eightetfh million 
five hundred and seventy-six thousand. 6 Sixty-four million 
five thousand and four. 7 , One thousand six hundred and fifty 
millions, 8. One hundred and eleven million one hundred and 
eleven thousand and eleven < 

(cj) in the place of 10 thousands, of thousands, of hundredst 
of tens and of units respectively* 4 ten thousands, 4 thousands, 
4 hundreds, 4 tens, 4 units, respectively. 

Exercise 2. 

1* Greatest 9999 , least. 1000, 2. Greatest, 8653 , leasti 3568- 
S. Greatest, 69997, least, 60007. 4. 443,434.344. 

Exercise 3. 

Ja) 1. 1 , 00,00 000 . 2 2 , 00 . 000 . 3 , 11 , 000 . 000 , 

4. 12.80.606. 5. 3.75.00JQO 6. 7.005.490.006* 

7. 120.00.40,990. 8. 90,090.019- 

(&) I. 100 lakhs; 10 millions, 2. 10 lakhs 3, lOO thousands* 
4. 200 lakhs, 2 crores. 5. 3000 lakhs: 30 crores. 6. 900 lakhs. 
‘9 croreg. 

, • Exercise 16. 

(6) 1. I5«f, 2. 798. (0) 155. («i) 171. (e) 150,227. 

ExerSise 17. 

(a) 1. 200DOO. 2 172 J3. 3 11490. 4. 204576. S- 254401. 

65058007 (6) 4545095. 

Exercise 18. 

(A) 1 . fa) 9561, (6) 9581. 2. {a) 15547. {b[ 9869. 

3 (a) 22933. {b) 18132. 
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(B) 1.. 87245. 2. 155959. 3. 12624. 4 87306. 5 81029. 
B 142459. 7 92673 . 5. 81577. 9 . 58902. 10. 28551 

(C) Rows: 723. 536. 1162. 9C6 1182; Grand Total 4509. 
Columns; 979,808. 1738, 1484. Grand Total 4509. 

JExercise 21. 

lb) 1. 16 J. 2 42|. 

Exercise 22. 

(a) 1 70|. 2 244%- 3 68i. 4 2347, 5 7437;!. 

ti) 36031647 

Exarcisa 23. 

(fl) 1 153 2 110 0 3. 626 8. 4. 2000-0. 5. 241 9 

6 196-5. (6) 469-5 

Exercise 29 

(e) 1, Females : 154 millions; excess: 7 millions. 

2. 215000 mUes, 

Exercise 30, 

(a) 1 190309 . 2. 110995. 3. 388889. 4. 425463. 

(6) 1C39416. (e) 1 86 2. 16132 5 106789. 

4. 45678. (dj 1 5669. 2. 183335, <e) 13280 feet. 

(/} 1. 17795. 2. 1878 3. 2510. 10611. 5. 1777. 

Exercise 34. 

1, 621.|. 2, 407. 5, 349|. 4. 848f. S. 45‘|. 

6. 100|. 7. '82807^. 8. 235|. 

Exercise 37. 

(a) 1 9 5 2. 52 8. 8. 103 3. 4. 12 8. Sr 1625-7. 

6 24 1. 7 62 6, (6) 1.105 5 . 2. 153‘J9. "(c -49 3; 

33-7. (d) 359 8. 

Exercise 38. 

1 . 900Q1. 2. 9990, 3. 983335. 4. 829460. 

Exercise 44. 

1. 9CC0 2. 45000. 3. 6400. 4. 12000. 

5. lOOCOO. 6 14t0C00, 7, 128000. 8. 7000. 



ANSTTEKS, 


265 


Exerci«e 4S. 

(A) 1. 39420. 2. 17376 3 1328000. 4. 96400000. 

(B) 1 6666666606. ,2. 44444444445, 3. 36144, 

4. 2217600. 5. 456C0C00. 6. 166320000. 

Exercise 46. 

fA) I 94976. 2. 89535. 3. 303030. 4, 104976. S. 231361. 
6 ^07936, 

(B) 1. 39312. 2 I2S960. 3 225700- 4 826281. 5. 475896. 

6 4032048. 7, 4102*50 8 193600. 9 56325025* 

(C) 1. idEsOCOO. 2. 113400000. 3 46690000. 4. 11902500 

5. 20250000 . 6. 6432040000. 

Exercise 47, 

1 5436C0 2. 9375tC0C0 3 14175CCC00. 4. 840GOCOOOO. 

5. 4173281 6. 8365427. 

Exercise 48. 

1 7245. 2 316260 Z 254448 4. 786984 


Exercise 49 



1. 5. 2 0 3 4. 4. 7 5. 6 

6. 3. 

7. 3. 8. I. 

Exercise SO 



(A' 1. 6105 2 23313 3 88830 

6. 5555555505 7*. 33333333334. 

4. 4C061. 

5. 5C0C67. 

(B) 1 S835595 2 5026005 3 

17784441. 

4. 5332114. 


S. 9247681. 6. 1764840100 

Exercise 52 

(A) 1 348 2 625. 3 297. 4 9C0 5 1590 6. 2512. 

7 5588 8 1288 9. 2700 10 2560. 11. 10250. 12 20700. 

(Bf 1 720 2. 2520 Z 6720 4. 945. 5. 3840, 6 1540. 

Exercise 53. 

1. 575 2 714. 3. 425. 4. 882 S. 648 6. 864. 

7. 882. 8 840. 

Exercise S4 — (Oral ) 

1 . 144000. 3. 900CO. 3. 216000060. 4. 25600000. 

S. 75CC((C0 6. 132CtOCCCO 7 SOtCOCCCO 8 lOtCOCCOO. 
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Exercise 55. 

(6) 625-; 441. 

(c) 1, 324. 2 484. 3 529. 4 361 5 . 289. 6. 1089. 

7.1225. 8.1849. 9 . 2704. 10 784. 11.2209. 12. 4096. 

Exercise 56. 

(«) 1. 2'1025 2. lb'384 3 62500. 4. 108160006. 

(&} 1 13625. 2 106120S ,3. 10648000. 4. 68921. 

S. 2383_28. 

Exercise 58— (Oral). 

1.1134. 2. 4673. 3.2.5272. 4.22773. 5. 191M- 

6. 2200. 7 . 1764. 8. 1575. 

Exercise 60. 


24; 64, U4; 204; i ^2^ ; 56^ ; 72 ; 


i\ 04 . 



Exercise 6l« 


1. 195172. 

2. 5282V2* 

3. 1682. 

4. 1470372, 

5. 88871/2. 

6. 5212. 


Exercise 64. 


1.7M 2.354 0. 

a 1283 4. 1226. 5. 

259 6. 6, 12132. 


Exercise 67-B. 


1. 669-9. 

2 64053 — 6 yds, 

3 3033— Rs. 7. 

4. 142857 pina-0 pins. 5 £13050— £5. 

6. 2008-4 mds. 


Exercise 68. 


I. 304-0. "2, 512 

-2338.' 5. 3480—103. 

4. 987654321—0. 

5. 123456789-0. * 

6. 90090090—10. 

7. 5155-113225. 

8. 367458—0. 9. 

1575 -0. 



Exercise 69. 


1. 32—1204. 

2 1506-401. 

3. 815-C: 

4. 304-100. 

S, 229—137005. 

6. 743000 -1 fin. 

7. 58177-132433. 

8. 703-Z4210. 



Exercise 71. 


I. 9. 2. 5. 3. 5. 4. 7. 5. 3. 

e. 8. 


Exercise 72 


I. 102-44. 

2 1395—103. 

3. 612-40. 

4. 392-1617. 

5, 149-124. 

6. 17777—486. 
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Exercise 7S> 

< a ) 1. 791-0. 2 2 4I-0. 3. 14S|— f. 

4. 2ii-0. 5. 751-1 6. 8861—1. 

(5) 1. 421-0. 2. 1201-0. 3. 42|— Ol 4- 27|--(>. 

Exei;cise 77. 

I 9 I 2 2 4. 3 5.’ 4 6*060 6-0. 

5 7304 5 6 107 5 -'8. 

<6)1 3 6-1 5 2^4-31 5 3 20 7—0. 4.120 4-0. 

(c) 42 2-«. 

Exercise 79 — (I — 4 Oral)- 
5 42. 6 305. 7 . 71 8 202 

Exercise 80. 

1. ISO 2 4910 3 1201 4 1429 5. 11 111. tS 83333- 

7 625000 8 13333 9 106 10 1923 

Exercise 8j. 

(a:) 1 8 2 20. (6) 1 18 2 2 3. 12 4 25 ' 5 62. 
1. 145. 7. 25 8 21 9 41 10 9. II 17 12. 35|^. 

13 7, 14. 5^. IS 126 

Exercise 83. 

1 141 2 861. 3. 6569. 4. 4371. 5. 1953. 6 1199. 

7 3911. 8 3779. 

Exercise 84 — (0ml), 

^ 1. 48 . 2 60. 3 4 4 24 5 360 6. 430. 7. 7500. 

8. 200 9. 0. 10. 36 

Exercise 85. 

1, £25 2 36 pins 3 16 miles 4. 7 7 iakhs« 

Exercise 86 

I. S-tetma, + 9, — 4 2 One term: 8 (6 + 4) 12. 

3. ' 3 iVrma: 42. — 3. + 4 (8+2 4 2 terms; — 5. + 3 (6+5). 

5. One term ; (44-8) (3 — 1-|^;. 6 2 terms— {4+I){4—l), + 100. 

Exercise 87. 

1. 140. 2. 2|. 3 6. 4. 10. 6 100. 32. 7. 0. 

Exercise 88. 

1. 7 6. 2. -5. 5 9 4 5. 5. 2 3. 6. 8-75. 7. 4. 

4-5. 9. 4. 
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Exercise 93 ' 

(A) 1. 9. 2 No 5 it must be greater than Rs 6 the least 

mnd less than Rs 14 the greatest of the given numbers 

(B) 1 Rs 8 2 8 as. 4 pies. 3. lO^. 4. 8^. 

5. 10 miles. ® 6. 7 7 lakhs 

(C) 1 12 years 6 months [2 8 5 cm. 3 6 ft 10 inches* 

Exercise 94. ^ 

(A) 1 203 2 129 2 3 147^. 4. 22lf. 

(B) 1 i54 fruits. 2 120 29. 3. {a Rs 40097. 

t6) Rs 38013 {c) Rs 39055 4 532. 

Exercise 95 

laU i 4245 2 12075 3 174950 4. 54345. 

5. 756CC;t]l. 6 222000. 7. 1226596 8 607 '53924. 

9. 3033125. 10 969240 11 786448 12 3782514. 

<6) 1 103864 2 9487044. 3. 5389395 4 3013848. 

5. 66719172 6 116698320 

(c) 1 1489537016. 2. 1136864832. 3. 302930775. 

4. 69279766452. 5. 6348749680 6. 40463614268. 

7. 499064758192 8. 105948519424. 9. 5262877270455. 

(d) 1 71 — 10 2 12 — 106 3. 347 — 15. 

4. 85. 5. 3042 « 19 — 470. 7 101 - 100. 

5. 1519. 9 86 -571. 

Exercise 96 

1. {«) 23 ib) 3941, 3706 J -c) 729963 
2 la) 15. 22,|. 9 6 (fi) 1780j| 3881 2. 

3. (a) 26. 32|, 1? 6 (6. *3400. 4054A 1777 5 

4. la) 17. 41. (b) 1279, 3358|. 2390 4 (c) 3000. 2063-3. 

5. la) 15i. (6) 794 I. !o) 584 8 (i- 202^ 

6 . la} 37 lb) 1 3267^. 2 2827 4 “(c 599-7. 

7. {«) Rs 60 (6) Rs 1207. (c) Rs 11I5|- 

8. la) 8. 3. (6) 255 128|., 165, 198i (c) 123456789. 

9 . la 180 (6‘ 1 37185 2 102108 3. 347328 4. 16281. 
10 (a 101. (6 30475. (o) 3(9405 Id) 870480 e) 20120. 

11. (a) 9 tunes. 3. '6> 43 times, 11. (c) iTtimes, Rr, 3^. 

12. 0 ) 2, 3 . (6) 1. 74 2 61 

l'3. (a) 3. 5. Ih) 1.2. 2. 40. 
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757 1 -51. 


(a) 8. (6) 75. (o) 2589. (d) 175 7. 

(a) 6. (6) 256 (a) 125. 

(«) 8. 6. 3 (6) 1 . 21 — 35 — 42. 2 10 - 

(a Rs 160. (i) Re. 9000 (o) 960000 miles. 

(d) 3372 rupees 

18. (a) 240 (6) 2160 (c) 1815. (d) 5898. (e) 525. 

(a) 30 (b) 70. (c) 84, (d) 33.* 

(a) 6, a 10 (6) 1. 481 123. 213 . 2 42f, 105 20^. 

3. 90 5 5UO-3, 399 7. 

6) 34444, 32222 (c) 1193*7. 666 6. (£?> 967|. 732|. 

[a) Rs. 36 (6) 1. 1826^ tupees. 2. Rs. 859 9. 

(c) 647 rupees 

(a) A. Rs 53, ^6)A. Rs. 316}; (c) A. Rs.^WOS; 

B. Rs 26, B. Rs. 98| B Rs 246 5. 

(«) Rs. 120 (6) I. 226''i 2, 3145 9 <o) 72930. 

(«) Re (6) Rs, 72| (c) 150 tins (if) 30 miles. 

(/) Rs. I 5 I (g) 505 26 {a) Rs. 9. 

(o 60 pairs (if) Rs 107 
(6) 315 ( 0 ) 2800. 

28 (6) 128, 10 ) 12. id) 1655. 

(&) Rs 15}. Rs 31 . Rs 46}. 
(d) Rs. 52}. Rs. 35. Rs 17}. 


14 . 

15 

16 
17. 


19 . * 

20 . 

21 . 

22 . 

23. 


24 

25 

{e) 15 miles 

(b) Rs 315 
27. f«) 6 

{/) 500. (g) 16415, 

29. a) Rs 36 , Rs 54. 

(c) Rs. 175: Rs 245. 

(e) A. £ 150-12.6 . B, £ 180-15-0, C, £ 391-12-6 

Exercise* 101. 


(e) 80 photos, 
(if) 40 ;}, (s) 8. 


1. 78817 pics. 24264 pies. 2. 141(W qr as : 7057 qt as. 
3. 560 ae . 2016 pies 4 Fa, 21-11-6, Rs 16-6-7. Rs 52-1-4. 
S. SlfOif . 3958if 36210i/. 6. 16320?. / 3499?7 7, 5160if. 

3000 fpm- ponce’ 8 £75-8 9. £30-3-6 9 £177-16-1 £37.i5.0. 
10* 141 gui^ 2s 9if. , lOIOlf/e 11. 3a4oz. ll84oz, ; 

1920 cz 12 3072 dr , 19712 oz 13 3551'cz . 2?<0 lb 

14 . 47041b.. 1760 oz. 15.* 2 qr 4lb 4 oz , 2 cwt 1 qr I21b. 
18. 1 ton 6 fwf 3 qr 5 lb. . 1 ton 2 cwt. 16 lb 17 30400 gra ; 
21b. 18. 15201 grs ; 5 lb. 1 dr. 2srr. 18 (ii^ 19.720 grs. 

J^l.680 gra IS. (6) 2 lb 2 oz. 2 dr 2 grs , 1 lb 1 oz. 2 <3r. 

44 gis 19 1080 dwt 5760 grs. 10565 gra. 20. 4 oz. 

^ dwt. 1 gr.i 21b., 31b,; 5 dwt. 20. (a) 2720 minims. 
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ABITHHJSTIC, 


SI 78 minime, 20 (&) 2 oz. 0 dr. 40 minims ; 3 oz. : 5,oz» 

20. (oj 8»^16. 44 tea spoons* 20 (d)2,6, 1 3 table spoons* 

20. { 0 ) 7, 20^/3; 83 / 4 ; 61/*^ tea-spoons. 

21. 960 tolas * 1600 sra* 22* 2049 tolas. 

22. 6525palams. 1734 palama. 24. 7401 tolas. 

25. 2 mds, , 1 m*d. 1 v. 1 er 1 pal. 

25. 4 mds,, 2 V. 4 pal ^ 2 tolas. 5 mda* 2 v« 4 sr 4 pal 2 Iplas. 
27. 25864 mea ; 6400 mea . 28. 53006 oL 

20 4 kal 5 mar. 1 mea . 2 par. 3 mar. 

SO. 89 iDar 5 mea 4 ol« ; 2 gar 55 pax, 2 mar. 2,mea. 

31. 976 gills, 188 gills. 

^2 IS gals 2 qt 1 pt , 3 gals 3 qt. 1 gill. 

2272 pints ; 10240 gills. 34 192 pka 1 gal 3 pt. 1 gill ; 

^163 qr. 6 busK, I pk 0 gal. 1 qt I pt 2 gills 
35. 7860 ft, 10560 ft. 36 187920 in ; 63360 in- 

37 1 ml. 4 far 137 yds. 2 ft 4 in , 1 1 mi. 2 fur. 201 yds 1 ft. 

38 38 mi, 1364yds. 5 in. 23 miles 672 yds 1 ft. 

38~-A 67320 inches i 38-.B. 2 mi. 5 cb. 20 yds. 2 ft. 

39. 233280 aq, ft ; 166680 tq. ft. 

40 74926 sq ft., 3136320 eq in. 

41. 154 sq yds. 2sq ft 123 sq in . 3 ac 3891 sq yds. 6 sq.ft. 
42 30465 sq yds. . 57600 sq ft. 

43. 105720 sq ft . 115200 sq.ft. 

44. 1 caw 17 gr 1600 sq^ ft 4S> 146 ac 3125 sq. yds. 

46, 127872 cub in ? 40 cub yds 825 cub m. ; 3 cub yds, 

23 cub ft. 288 cub in., 498000 cub in, 

47. 864000 aSc , 3008 min- '’48 20775 min ; 615600 sec. 

49. 1 day 4 hrs, 6'^sae. , 3 wks. 5 days 6 bra. 7 min. 

50. 10 hrs 5 min, 56 sec , 5 wks. 51, 14730 sec. 352800 sec* 

52. 11284 min ; 16205 min. S3 120®^ 197‘>; 360^ 

5ii 1 rt. angle 35 deg.; 3 rt angles 78 deg.; 4 rt, angles 40 deg; 

3 It, angles. 55. 5^50*. ^2^ 28h 

Exercise 102, 

1. 725 pies. 2. 846 pies* S. 97Dd. 4. 956 d. 5 488 pies* 

5. 168 as. 1022 pies S- 1325 d. 9. 542 tol. 10 140 lb- 
41. Rs. 4-6-6. 12. Rs 6-4-10 13. £ 2-0-5. 14. £ 240-6,. 
15. £6-0-3, 16. Rs 7-8-8. 17, 425 cents. 18. 16ac. 70 
cents. 19.62'. 20. 110^ 21. 180^. 22 i 3 rt. angles 30^. 
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Exerci«e 103. 



BS 

AS 

y. 


BS. AS 

p. 

BS. A.-9 P, 

a) 1. 

2.431 14 

9 

2. 

307 4 

3 

3. 3.846 13 9 

4 . 

3.832 4 

51/4 5. 

1,086 2 

81/2 6. .3.547 2 21/4 


BS 

AS. 

p 


AS. 

F. 

BS. AS P, 

iB) t. 

2207 15 

3 

2. 

13b8 3 

4 

3 505 5 It 

4. 

1270 8 

6 


856 11 

2 

6 206 2 11 

7. 

783 6 

4 

8. 

959 11 

7. 





s 

d. 

£ S. 



(C) (i) 

1* 

7.969 

9 

2 2. 

112 10 

Oih 3. 1.C45 5 5, 

4. 

2,000 

0 

0 S. 

1,865 7 

41/4 6 . 2,291 O’ 51/4 


7. 

1,357 

9 

4 8. 

86 8 

5 

9. 5,526 19 03/4 



Days, 

Hra. Min. Sec 


Days Hia. Mm. Sec. 

(fl) 

1. 

1 

23 21 

26i/a 

2. 

3 7 1 52i/4 


3. 

0 


1 34 

36 

4. 

33 1 53 161/8 


5. 

5 


1 48 

4 

6e 

10 18 5 50 


7. 

7 


9 5 

57 


10 10 30 36 


9, 

4 

18 20 

441/1 





Vie. 

Si. 

Pal. 

Tol. 


Vis Si. Pal. Tol 

(iii) 

1. 

120 

1 

6 

1 2. 

68 2 2 21/2 


S. 

45 

4* 

0 

2 4. 

195 1 1 23/4 


5. 

71 

1 

7 

18/4 6 


34 0 6 1 


7, 

70 

0 

4 

1V.3 s 


CM 


9. 

206 

4 

1 

11/4 




KaLMftT.Mea OL 

Kal.Mar Mea.Ol. Kal.Mar Mea Oh 

(iv) 1. 

26 

0 

0 

0 2. 

1 8 

5 

0 3. 0 2 5 3 

4. 

20 

7 

5 

4 5. 

6 9 

3 

3 6. 17 5 1 1 

V. 

9 

% 

4 

1 8 

14 6 

7 

2 

tom. 

cwt. 

qr. 

lb. oz. 



tons, cwt qr. lb. oz. 

(v) 1. 

0 

17 

2 

2 9 


2. 

2 8 2 3 & 

3. 

9 

11 

1 

0 0 


4. 

4 9,370 

5. 

1 

t2 

3 

26 0 


6. 

5 4 3 16 5 

7. 

5 

0 

2 

21 9 


8. 

3 6 0 6 15 

9. 

2 

2 

1 

25 12 
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lb oz 

dwt. 

gr 


lb 07 

dwt. 

g*. 


lb oz 

dwl. 

gt. 

Cvi) 1 

15*^ 3 

9 

3 

2. 

13 11 

3 

0 

3. 

2 0 

10 

11 

4o 

17 3 

13 

0 

5 

11 2 

13 

8 

6 17 2 

14 

5 

7. 

13 11 

3 

€ 

9 

8 . 

6 2 

4 

16 






lb. 

OZ 

dl 

scr 

gr. 


lb 

oz. 

dr 

act. 

gr. 

^vii) 1 


J 

1 

0 

0 

2 

4 

5 

5 

2 

0 

3. 

0 

3 

3 

1 

13 

4 

3 

7 

7 

2 

0 

5 

14 

11 

4 

1 

15 

6 . 

12 

5 

2 

0 

18 

7 

Iff" 

3 

3 

1 

17 

8 . 

I7 

5 

7 

2 

9 

9. 

6 

11 

7 

1 

19 








ml. 

fur 

yde. 

ft. 

in. 


mi. 

fur 

yde. 

ft. 

in 

(viii) 

US 

4 

186 

Q 

0 

2. 

18 

4 

145 

0 

G 

3. 


2 

63 

0 

0 

4 

0 

0 

53 

0 

8 

5 

5 

3 

16 

1 

10 

6 

16 

4 

114 

I 

11 

7 

9 

1 

72 

0 

11 

8. 

12 

3 

89 

2 

9 

9 

10 

7 

58 

2 

3 










ac ro yJa ft 


ac to 

yde ft 

ac. ro 

yde ft. 

(!*) 

1. 

27 1 

388 0 

2 

25 2 

661 0 

3. 3 1 

1138 8 


4 

3 0 

294 0 

5 

11 0 

62 0 

6 9 3 

98 2 


7. 

11 0 

564 1 

8 

13 0 

1043 2 

9 14 1 

709 3 


c 

yde 

ft in 

c. yds 

ft. in 

c. yds 

ft. in. 

(*) 

1 . 

16 

20 1343 

2 

13 

16 15* 

3. 19 

0 194 


4. 

29 

10 1004 

5. 

13 

22 955 

6. 17 

1 1716 


7. 

25 

40 1282 

8 > 

. 2^ 

12 331. 


•> 



rt. angles d^g. 

min 

aec. 

rt angles deg. min. sec* 

(xi) 

I. 

10 

88 

18 

12 

2 10 

14 

43 0 


3. 

2 

27 

58 

1 

4 9 

26 

31 5 


5. 

2 

63 

7 

39 

6. 6 

10 

•23 9 


7. 

5 

0 

57 

30 





'{a) 1 . 

4. 

7. 

10 . 

12 


Exercin 104. 


R». 4-1-2. 2. Re, 2-4-6. 

£306-5-1. 5. ;f 120-13-7. 

£12-8-12-6, 8. £59-4-9-10. 

3 tone 3 cwt. 3 qta. 24 Iba, 

140 431 49,, _ 


Z. Re 5-9-3. 

6. £550-13.104,- 
9. 17 tone 3 qra. 4^ lha. 
H. 2 tight Z • 4*41'. 
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(b) 296 lb 3 oz. 0 <3wt. 3 graint, 

2- 2404 lb, 4 oz 6 dwt. 7 gr. 3. I oz* 0 dr. l*8cr 19 gr* 
4* 5 VIS* 1 sr. 6 pal. 5* 4 cand 19 mds. 1 via* 3 aaarB* 
6. 11 gar 395 mar 2 mea. 3 ol* 7. 7 mi^. 5 oL 

8. 4 miles 7 fur 15 yds. 1 ft. 

9. I day 21 Kra. 43 min. 10 aciC. 

ICT. 2003 aq yds. 2 aq. ft. 11. 3 it. /a 10‘. 


Rs a 

t. 486 13 8 
16/. 4 U 


2 . 


Exercise 105* 


Rs. a p Rs* a* f»* 

100 0 0 3. 309 0 li 

51 8 9 108 0 5 


324 10 9 


48 7 3 200 15 


Exercise 106. 

Rs. a p« Rs. a. p. 

(A) 1. (a) 21 13 0* (b) 59 15 9. 

2* (a) 3.089 1 0 (b) 10.295 14 0. 

3. («)67,126 2 0. (6) 1.76,206 1 3. 

4. ;£2.09.917 8 9. 5 (cr) £14.614 0 0* 

(6/ £5,51.246 12 1. (6) £25,270 0 10. 

6. ai 4 tons 11 cwt 11 lb. 

{6> lA tons 2 ^wt. 3 qrs* 20 Ib. 

7* (a) 18 tons 6 cwt 3 qrs 6 lb. 12 oz* 

(6) 48 tom 18 cwt. 0 qr. 18 lb* 0 oz. 

8. (a) I can, 18 mds. 4 vis* 33 $»aL 
(6 5 can. 8 mds. 6 vis 13 pal, 

9, (a) 4 can. 2 mds 4 vias 9 pal. I tola* 

(3 24 can* 15 mds 1 vis. 16 pal. 0 tol. 

10 4a 77 1b.:Uoz C6j 1321b.5oz 10 dwt. 

IS. i/|^dAy8 6hx8 5 mm. 

(6) 53 dys. 22 hrs. 2 min 20 sec. 

12 ' 14 mis. 2 fur» 42 ydli. 2 ft. 

(6) 57 mis 0 fur 170 yds. 2 ft. 

13. {a) 5 mla 6 fur. 202 yds. I ft. 

(6) 6 n^s. 6 fur* 162 yds. 2 fti 2 in. 

14. (<t:) 488 gat 47 par. 

(6) 382 gat» 58 par. 0 msr. 6 mea. 
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AHITHMETIC. 


Rii. 8. p* Ra. a. p. 

(B) 1. («> 61 2 2: (6) 152 13 5 

s. d. £. s. d. 

2 . ( 0 ) 20 2 5 {!>) 100 12 1 

S. (a) 401* II .7 (6) 803 3 2 

Rti^. p. Ra a. p. 

4. (4 5? 14 IJ (6) 143 11 0 

£ s. p. £, s. (I. 

5. iaV 78162 12 U {b) 38598 48 4 

6. (0) 6446 18 10 (6) 24922 15 7) 

7. la) Re. 13.45.51.822-14.8. (6) R«, 6.52.65.707-3.7. 

^ Exercise 107. 

1. 4.9.7. 2. ;^64.3.8. 3. £ 13-3-4. 

4. £ 175.0.7. 5. 4 cwt. 2 qt. 1 lb. 6. 1 mile 2 fur. 5 yds. 

7. 2 days 14 min. 10^/33 sec. 8. 2 mds. 5 vis. 1 sr. 5i pal. 
9. 12 as. 9 p. 10. I yd. 2 ft. 2 in. 11. 148 yds. 2 ft lls/uin. 

12. 9as.4p. 13, 8 as. 1 p. 14. 2 it. Zs 20° 54* 

15. ;£^1 Rs 8-7 2,16 80 years, 17. 8 as. 1 pie. 

18. Rs 1.0.7 i®/j 7 19. 2s. 2d. 20. 3 lb. 8 cz. 

21. Rs. 10.0.9. 22. Rs 605-8.5. 23, (a) Rs. 10,010-0-2. 
(6) Rs. 6,250-0-1, Remainder 249 

(e) Rs. 1.750-0.0, Remainder 1,250, 24 ( 0 ) £100,100-8.1 If. 

Ci) i39. 200-3-6. (o) £27.300-2-5i. 

Exercise 108. 

Quotient, Remainder. Quotient. Remainder- 

1. Re. 0 . 7 . 31 ? Re. 0-0.8r 6. Re. 2-3-5. 3 as. 

S. Rs. 3-11-6. Re. 0.1.6. 7. £10-0-91/3 NO, 

3. 2-7.111/2, 9d. 8. Re. 1-4-3. Re. 1-2-6. 

4. Rs. 4-13-9. 1 a. 1 p. 9. 1 cwt, ^ qr 9 lb. 

3. 20 yds. 4 in. 3 in. I oz 13 dr. 2 os, 1 dr. 

Exercise 109. 

1. Rs. 3-2-5. 2. Rs. 2-3-7. 3. £ 1-2-7. 4. £ 5-0-8. 

5. Rs. 0-2-8. 6. ZO-12-Oi/s. 7. £11-11.9, 8. £42-6-2. 

Exercise 119. 

{tf) 1. 3 times. 2. 6 times. 3. 12 times. 4. 11 timqg. 

5. 10 times. 6. 400 times. 7. 21 times: Rem. 3 pies. 

8. 32 timet. 9. 9 times ; Rem. 1 e. 1 1 p. 



ANSWERS. 


27? 


10. Stimes; Rem. 8 s. 3d. ll<i 65time8;R6m Re 1-1U1» 
12. 48 times ; Rem. £ 1-8-0. 13 15 times. 

14. 16 times, Rem. 2 cwt 101b IS 21 times, 16. 128 times* 
17. 10 times, Rem. 150 yds# 18., 33 times» 19. 35 timesi 
15} 1. 12 times. 2. 11 times. 8 inches over. 

Exercise 111.* 

1. 3-1-6 2. Rs. 6-H-7. 3 Rs. 7-11-10# 11-2-6. 

5. £4-18-8 6, Rs. 4-12-5* 7 Rs. 1821-7-10. 8 Rs 226-4-7. 
Exercise 112 

1. Rs 174-4-11; Rs# 500-8-8. 2. C has ;f447- 19-6. 

3. D has Rs. 1924-1-0. 4. James. £779-1 1-0 ; Joseph £738-4^^ 

5. Whole property* Rs# 10660-6-0. Difference Rs. 5740s3-6* 

6, A, ^69-10-8, B. £86-18-4' C, 19 1-4-4 7. R^. 40.000. 

8. They are equal, each being Rs. 590-7-5, 

». A. Rs. 24456-9-3, B. Rs. 58913-7-0, C, Rs. 116629-15-9, 
Exercise 113. 

1. ia) Rs 69-14-0 (5) Rs 89-9-0. (c) Rs. 68-12-9. 


2. £552-9-6. 

3. £8,249-17-61/2 


Exercise 114. 

1. R* 1-2-6. 

2# 10 aa, 6 p. 3* 2 aa. 6 p. 4, 60* 

5. R«. 1-8-6, 

Exercise llS. 

1. 6rol8i 4fuT 88 yds. 2, Rs, 21-4-8* 3. £166-17-9* 

4. 2 mda* 5 via. 3018/21 pal 5. Ra* 2,624-12-6. 


Exercilie £16. 

407 yds. 

2. 5s, id, 3. 3as. 6p, 4. 6 bulls. 


Exercise 117* 


1. as, 11 piis, 2* ;^4-5-l* 3. 1 cwt« nearljr* 

4- ^4 pies nei^rly. 

Exercise 118* 

(A) 1- £299-18-5 . £500-6-11. 

X (4) £249-10-81/2, 450-9-31/2. 

(5) 50 mK 1 fur 50 yds ; 70 mis S fur. 50 yds 
(<r) 37 mds 1 via 18 ara. . 62 mda 6 via. 22 ara. 

18 
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AKITHMETIC. 


(B) 1 . £34-19-0 . £52-5-5. 2. 22 niil«s 5 far. . 25 milas 7 fat. 
3 Hcrrse, Rs. 4,799-11-9; Garden, Rs. 5,200-4-3. 

4. Rs. 302-12-0, Rs. 362-12-0. 5. Rs. 96-0-3, Rs. 104-7-9. 
Exercise 119. 


Is 

£15-4-6. a. 

Rs. 

42-3-6. 3. Ill 

tnds, 

7 vis. 2 SIS, 

4. 

£26.6.2« 







Exercise 120. 



I. 

4 as 6 ps. 

2. 5 

as. 5 ps. ^ Rs. 3->6^2. 

8. £4-9-3. 

4. 

Rs. '1.93 1-9.0; 

Rs. 

2-14.10, 


1-9-8. 

5 

(a) Rs 262.8-C 

1, 

(6) Rs 3. 150-8.0 . 

Rs. 


2 days 18 trs 40 iriin. 7, 30.500 

gui. 

8.^ 

1.10.930 . 2 oz. 


9. 10 

lb. 


10.' 

ti^iy has 252 

coins 

more than Joseph 

• 


11 

258 (ot 259). 

12 

Rs. 14-8-6 

13. 

39, Re 1-4.6. 

14. 

Rs 6-0.7, 

15 

i. 2t. SMid. 

16 

11 seconds. 



Exercise 122. 




A. 


B. 


C 

1 . 

Rs 614.8.6. 

1 

£1.607-2-9. 

1 

Rs 977-8-0. 

2. 

Rs 449-2-9 

2. 

£215-16-0 

2 

Rs 830-0-0. 

3 

;{3I4.18.0. 

3 

Rs 168-0-0 

3 

^4. 230-0-0. 

4. 

£5,323-3-4. 

4 

Rs 125-0-0. 

4 

Rs. 37.450-0-0. 

5 

Rs 571-2-8 

5 

Rs 54-15.111/4. 

5. 

£2,404-8-9. 

6 

Rs 326-4-0. 

6 

£274-17-4. 

6 

£31,375-19-1. 



Exercise 123- 



1 

Rs. 277,9.9. 

2. 

Rs 89-11-101/2 

3 

jCB3-l7A*l2. 

4 . 

£33-19-6. 

5. 

Rs Tb-ll-lO. 

6. 

£22-14-4. 


Exercise 124. 


(а) 1. Rs 20-11-8 ( = Rs 15-12-9 + Rs. 3-7-0 + Re 1-6-8 

4 1 •• 3 p.) 2 Rs. 46-11-3 ( = Rs. >3-4-0 4 Rs 4-7-3 

4 Rs 9-0-0). 3 £40-17.6 (=£28.2-04;flZ-0-0^?14^. 2d. 

4 1s 4d). 4. /3. 291-5-6 ( = £2. 263?2-6 4 £902-8-0 

4 £79-4.0 4 £46-11-0). 

5 Rs 6-3-8 (= Re 1-2-0 + Rs 4-2.8-h4 as 3p. 4 10 as 9 p.). 

6 Rs 857-6 (= Re. 1-12-0 + Rs 6-4-044 as 9 p 4 2aa. 9p.). 
7. Rs 52.10.8 (=R8 31-14-0 4 Rs 4-2.0 4 Rs? 16-10-8). 

3 lias 9p. (=9a8 5p41>.3p41a 3p). 

(б) Rs 58-12-11 (= Rs 20-13-0 4 Rs. 36-1.6 4 Re.' 1-14-5). 



ANSWERS. 


m 


Exercise 126. 

,1 Ra 2-7-0 {==R8 5-3-2- 10 as 2p -Re. 1-14-5).* 

2 Re 1-15-1 (= Ra 3-4-6 — 4 as. — 8 as. 5 p }. 

3 4 as 8 p (= 4 aa 2 p. + 6 as -|- 15 as — Re. 1-4-6). 



4. Ra 

237 

-14-8 ( 

(= Ra 1000 - Ra 

631-14-0 — 

Ra 86-7-4 

— 

■Ra 43- 

12-0). 








Exercise 128 




5 65. 


6. 

10. 7 ( 1 } 5 odd numbers. 

(ii) 10 odd 

jiumbexa 

(ih) 10 

M U. 8. 

17,255. 

9. 175. 

10. 20 


11 

9680. 







Exercise 131. 



1 

21/2 

2 

31/2. 

3 2% 4. 23/! 

j. 5. H/s. 

6. 21/7? 





Exercise 132. 




(a) I. 41/2. 

2. 

53/3 3 25/8. 

4. 715/16 

S. 26/i«. 


(c) 1 16/16 

2 

21/3 3 n/s. 

4. 71 / 2 . 






Exercise 133. 



1 

16/i6 

2 

455/73 

3 211/40 4 97/9 

5. 4*17. 

6. 140/77. 

7. 

, 113/16. 

8 

. 1«!/65 

9 113/15 10. 3. 

. 11. 416/aji. 

12. 11/6. 





Exercise 134. 



<C)1 111/2. 

2 

12 9 3 231 /! 

3. 4. 7. 

5. 48-2. 


6 10 


7 

161/2. 8. 10 

9 92 4. 

10. 4-3. 


11 3/4. 


12 

0. 13. 30. 

14. 63. 






Exercise 135 



X, 

23/3. 


2. 

93/7 3. 201/8. 

4.:i4. 

S. 41/2. 





Exercise 137. 



1 

32. 

2. 

35. 

3. 8 4 S6. ! 

S 25 2. §. 

1053 bags. 

7 

59-5 mla. 

8. 800 9. 184-8. 10. 123456. 





Exercise 138, 



1 

11. 

2 

66 

3 15. 4 54. 

S 160. 

6. 14. 

7, 

, 9 

8. 

1500 

9. 18. 







Exercise 139. 



L 

422 

2 

. 72 

3, Rs 72. 4 

Ra. 3,750. 

5. 114-2- 

6 

1,40311/2. 









Elxercise 140. 


& 

1. 

41 . 59 


•2 

. 23H 4 

Horse, Ra 

410 . Cow, 




5. House, Ra 2, 

385 , Garden, 

Rs. 1.665. 
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Exercise 14 

1. 9. 13. 3. 5. 4. 7. 5 12 6 6 7 61/2 8 SVs. 

Exercise 142. 

1. 75 . 150 2. (a) 120 , 50 ib) 125 ; 345* (c) I5I1/2. 

2CO1/2 (d) 80 4 ; 122 4 (e) 456 7 j 654 3 

Exercise 143. 

- Answers given correct to tKe unit*) 

1. Rs 26 2. Rs 1313 3 583 miles 4. Rs 34. 

5. Rs. yzlx ; Ra 1057 

Exercise 144^. 

1. 16 hours 2, 3 days 3 45 days. 4 ^xy[z i 100 days. 
Exercise 145. 

l. Rs 38 2. Rs 10 3 150 miles. 4 114 mangoes. 

Exercise 149. 

ia) 1000. lOOCO. 625. 32. 200. 4C00 (b) lOa 10», 10^ 10\ 10*?. 
i€) 5\ 4» (d) 4 X 10® 6 X 10\ 11 X 10^ 

(f) 1 430211 2 10765 3 20186 . 4 90990. 

Exercise 153. 

{a) 1 7 2 . 4 4. 3. 30 71 4 1 123 5. 75 OO4. 

6. 8 8. 7. *06. 8 009, 9. ‘000001. 10, ‘0002. 11. ‘101001. 

12. -COICOI. 13. 845. 14. ‘555. 15. -707.* 16. 23*8. 

17. 50*0081 18. 4*00057. 

(5) 1. Seven^tenths. 2. Nine-tenths. 3. One-tenth. 
4. Two-hundredths. 5. One-tenth and three- hundredths. 

6. Four-tenths and five-hundredths. 7 Two. and three- 

tenths. 6. Fourteen, and four-hundredths and? five 

ten-thousanaths 9 ** Onl^-tenth, nine-thousandths and five- 

milllonths 10. One hundred and twenty and seven-hundred^ 
thousandths. 

Exercise 154. 

Descending orders Ascending or det* 

m 1. -41. -4. *35. -35. ‘4. *41. c. 

2 . -12, *05, '043 ; '043, *05, *12. 

3. -51. -50. -405; *405. -50. ‘51 

4- 1*43, ri. 1 089; 1-089. 1*1, 1-43. 

5. '01. -003. 0011; 0011, 'OOS. -OJl. 

«. *4336. '3. -0345 ; -0345. 3. 4336. 

lo) 0001. -59999. 
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Exercise 156 . 

ia) 1. 195 069. 2. 243 551. 3. 5361-8. 4 228. 

(6) 1. 60 98, 2 72 26 . 4 . 2. 

Cc) -666. (d) 1. 9 106. 2 9 376. (c) 1. 

Exercise 157. 

(«) r. 1-308, 2.11 112 3 -819. 4 108 99. 

5 2 7036. 6 11 451 7. -056. 

(b) 1441 4895 (c) 6 TS5 (d) 9-055 (e) 1 326. Ck) *9951. 

g! 1-0046 (/i, 102 (t) 33‘3 (fe) 3 495 («J (i) ‘SSS. 

is) I 023, ( 111 ) 1976. (w) 1. 7-044. 2 107. 

Exercise 158. 

{a) 1 41 314 2 40 406 3. 1-26 s4. ar2 636. 

5.3 34. (6) 1248 156 (c) 114 227, (d') (.i) 4026 (ii) 16-374. 
e) J) 242. (ii) 89 445. 

Exercise 159. 

(6) 1. 37-6 2, 103 5. 3. 450. (c) 1. 1581*42. 

a. 4018. 

Exercise ISO. 

<fi) 1. 33 372. 2 48 52 3. 37-52. 4. 46*002. 

5 . 90 81. 6.138. 7 29 939, 8. 70-77. 9. 728-1. 

(6) (i) 1440-4. (ii) 2160 6. (c) *32. (d) 368 042. 

Exercise 16l.< 

(«) 1. 533 088. 2. 371-856 3', 1466 199. 4. 1882 53. 

5 165 5. 6.1471-808 . 7 159-704. 8. 1 665. 8.1481-9. 

[0. 7048-5. 11, 9363-6 12. -4608. 13. -0184, 14. 1304, 

15. -1248, 

(6) (i) 18-432. (ii) 34 56 (hi) 467 712. (o) (i) -5442. 

(ii)-1496. (<7) (i) 2663 5. (u) 59 76. (6)132 3. 

:/) (1) 17;8. (2, ’855. 

Exercise 162. 

1. 94 152 - 2 649-44. 3. 1955-36. 4. 1 1515. 

5, 64-32. 6. 338-92 1. 

Exercise 163. 

1. 3321-6. 2. 1206 72. 3. 325689. 4. 18126. S. 5-88. 

8.-135756 7. 9 6 8. 19 608. 9, 14410 131. 

Exercise 164. 

(6),1. 1 324. 2.2 005. 3 *3275. (<r) (i) 2-279. (ii) -0189. 
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Exercise 165* 

ia) I. 15 129. 2. 49-609. 3. 12 509. 4- 100 63. 

5. 82-3423, 6. 18-32. 7 1 '47092 8. 10‘1827. 

9.16 674. (6) (i) 30 72. (h) 11-52. 

Exercise 166 « 

1 . 1-0036 . 2 . 25 039, 3 10-0137 4. S'DlS. 

5 . 61-029. 6 , 2-0202 7. -25902. 8. 4-0048. 

9 . 20 04 )^. 

Exercise 167. 


1. -212. 

2. -2609; 8. -15706. 

4. -3201. 

S ^36406. 

6. -56256. 7 . 5018002. 

8. 29502. 

9. "6(7/. 

Exercise 168 


1. *0909. 

2. -0333 3. -057002. 

4. -01372. 

5, -0137. 

6. 00S09. 7. 000206. 

8. 0006C06. 

9. ‘000209. 

Exercise 169, 


2. 1-2125, 

2. 6-275. 3. 6 275, 

. 4. 3-885. 

5. 15625. 

6. -015375. 7. C05975. 8. ’0205. 

9. -00083. 

Exercise 170. 


1. I 125. 

2. 3 75. 3. -75. 4. 

3 5. 5. 1875. 

€. -125. 

7. 3125. 8. 3 75. 



Exercise 171. 


(A) 1. 4£ 5. 

2. 

3 09008. 

3 . 4 070009. 

4. -0074. 

5. 

•001027 

6. 00364. 

7. -30909625. 

8. 

•0625, 

9 5-4, 

(B) 1. 1 025. 

2. 

10 5. 

3. 45 04, 4. 


<C) 15. 


Exercise 172* 


1. 

2-304. 

2 

4 85. 

3., 4 046. 

4. 1104. 5 

•1234. 

6. 

2 005. 

7, 

045. 

8. 0412. 

9. -0145. 



<7 



Exercise 173. 



t. 

3-14. 

2, 

4 05, 

3. 12 16. 

4, 4-25 5*. 

■45625 

6s 

•675. 

7, 

1 625 

. 8. 1 075. 

9. 3 125. 



^ In the sum, correct 424 into 256 . 
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Exercise 174. 

(A) I. 4 54. 2- 0145, 3. 425 . 4. I 05. 

5 3 03125. 8. -104. 

(B) 1 . 12 04, 2. 31 4, 3. 00335, 4 I 056. 

6. 2 022. 6, 500 5, 

Exercise 175. 

1. P302 2. 5-234 3 '^75 4.2 071 

5. *015 6. -030...... 7. 2 2272 8. 1071... . 

9. 1 4814 .... 10. 0J428 11. 2 0480 12 3 0662,,.. 

13. -20937 ..ft. 14. 36 34444 . ... 15 . 04722 

Exercise 178* 

2. (a) 1 Km. = 1000 m. (6) 1 m = 001 Km. (t) 1 m = 

100 cm. (d) 1 cm. «= 01 m. (e) 1cm ==10 mm. (/) Ifmm. = 
•1cm. 3. 1 Dm. = 393 7079 m.; 1 Hm =3937-079 in., 
1 Km. = 39370 79 in. 4. 1 dm. = 3 937 in. ; 1 cm. = '3937 
in.: 1 mm = 03937 in , 1 Dm. = 393 7 in , 1 Hm. — 

3937 in , 1 Km. = 39370 in. 5. (a) 50 mm. 54 mm, ; 25 cm. 
(6) -4 cm. . 3 4 cm, . 3 2 dm (a) ’007 m. , I 003 ma. . 2 06 ms. 

6. (a) 9 cm. 5 mm (i) 9 cm 4 mm 7. (a) 3 cm 4 mm. 

(6) 2 cm. 6 mm 8. (a) 8 2 cm. (6) TS cm, (c) 7 cm. 2 mm, 

9. (a) 7 cm. 5 mm. (6) 7 cm, (c) 52 cm. 10. (a) 1 cm 6 mm. 

{6) 1 cm. 8 mm, (c) 2 cm. 9 mm. 11. 8 pieces; 1 cm. 2 mm. 

12. (a) 43 cm. 2 mm (6) 42 cm. (o) 1cm. 5 mm. {d] 1 cm. 
8-4 mm. 13 6 cm. 7 2 mm. 14 38 cm. 7 mm. 15. 7 pieces ; 
9 cm. 18. 6 lengths. 

* Execcisf 179. 

(2) {a) 12". (6) 16". 3. 39370",*40.000"* Difference = 630". 
4. in/9 yards 5 (a) 1840"; (6) 5040" 6. 39 6". 

7. 997 35 yds. or 1,000 yds. nearly 8 la) 39 38". (6) 39 6". 
». 39 283". 

Exercise 180. 

U), 1-45®, 110°, .. 2 1/3. 1/2, 1/4, 1/5, 1/6, 1/9, 5/36. 

3. Vh. rl/4. 21/2, 31/3. 

(B) 1. 180°, 360°. 2. 360°,«6° 30°, 3. 30°. 75°, 4. 6°, 

Exercise 184. 

{«) 1. 2. 3.,4,8. 2. 2,3,4 8.9. 5. 2.5.5 9.11, 

4 -2. 5, 9. 5 5.11. 6. 3.9. 7. 2. 3. 4. 8. 

8- By nono 

(6) 1. 2.8. 2. I. 


3. 4. 4. 3. 
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Exercise 185. 

1 2 X«* X 5. 2. 2* X 3 X 19. 3 3 X II*. 

4 . 2»X 11 X 17 5 7’Xll. «. 2»X3*X5xn. 

7. 2X5»X7 8 5X3X7X11*. 9- 2X3»X5X1I. 

10. 3»X5XllXrl3 II. 2X3*X5>X7X II X 13. 

12. 2»X3*X7*XII*. 

l§xercise 186. 

(A) 1 12 2. 3. 3. 3 4 6 5 5. 6. 31. 7. 77, 8. 2. 

(B 1. a. 2. 3. 6. 4 15, 

Exercise 189. 

4 10, 15, 20, 25. 30. 35. 40. 45 (mult, of 5): 14. 21, 25. 35, 

42r49, (mult of 7) . 18, 27. 36. 45. (mult, of 9); 20. 30 40 (mult, 
of lO,*: 2<6, 36 48 (mult of 12). 5. 9 . 36. 45, 54; 10 , 40 50. 

60:11.33.44.55. 6. 120.144,168.192. 7. Rs. 140. 

Rs. 175, Rs 210, Ra 245. 8. 75, 100, 125, 150 inchea; 

3. 4, 5. 6. 

Exercise 190. 

6. 130®. 7. ZQOR = 120°. ZROS == 60°. ZSOP = I20o. 

Exercise 192 

(A) 2 75°. 80°, 105°, 135®. 3 150° 120°. 105°. 60°. 30°, 10°. 

4 . 115°. 6 45°, 135°, 6. 81°, 99°. 

(B 2 50°, 20°, 55° 67V^°- 3. 30°. 45°. 42°. 53°. 54°. 

18°, 661/2° 4. 13°. 72°, 5 35° 55°. 

Exercise 193. 

1 2,3,6, 6. 2 7.7. 3. 2,3.6, 6 4 3.5.15.15. 

5. 2.4. 4 6 ^,6; 6 7 3^3 ^8. 7. 7. 9 3.5,3 X 5; 5 X^. 

10 2; 2*. 2». 1,1. 3,3» 3*,3». 12 7; 7. 

Exercise 195 

1. 10,5.7. 2. 9,5. 11, 3 15, 7,4, 4. 14; 5,3. 5. 7,9^7. 
6.6,5.7.14. 8.11:6,5.8. 7 3X5.1,2. 9..3XIl:7.5. 

Exercise 196, 

1 2X3*. 2 2*X3». 3. 7 XII. 

4 2 X5 X7*. 5 3 X5J, 6 , 3 X 5. 

7. 3X5 X7. 8 5X7 X 11. 

Exercise 197. 

(«) 1. 20 , 2. 5. a. 15 , 6. 35. 3. 50 . 2, 3. -4, 10 ; 35, 6. 

5 45, 11. 10. 6. 95. 15,4. (6) 1. 30 . 4. 15. 25-.. 

2 75 , 6, 2, 9 3. 105 , 7, 35, 11. 4 55, 15, 9, 22. 

5. 56 . 9,27, 70 6 95 . 35. 6. 40. 
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Exercise 199. 

(A) 1. 13. 2. 15. 3. 24. 4 31. 5. 18.* 6. 61. 

7 33 8. 42. 9. 41. 

Exercise 200. 

(A) 1. 3. 2 12. 3.2- 4.21 5.42. 6? 323. 

Exercise 20 it 

1. Rs. 2-8.0 2. 4 as. 8 p. S. 9 pies. 4. Re. 5-7-6* 

5. llii. 6 £2.^.0. 7. 5s. 6<f. 8, ^hr. 15mm. 

9 5 vis 8 srS 2 pal. 10. 8 as 6p 11 8<i. 12, Iqr. 81b. 

13. {a) 1cm 5 mm. (b) 7 m. (q) 6 cm. {d) 4*2 cm. 
Exercise 202. 

1 3. 2 16 . 5. 28. 4 33. 5. 45. 6 . 6 ft 3 m. 7.80 ft. 
8. 8in . 26. 9, Ra 60-4-0 10. 14ft. ll.*15mifcls; 26. 

12. 4 cubits: 18 men. 

Exercise 206 

1. 42. 3, 30. 3. 16. 4 125 5. 450 . 6. 882 . 7, 360. 

Exercise 207. 

1. 120. 2 270. 3 288. 4 144. 5 105. 6. 1,200. 

7. 360. 8. 6,048. 9 945. 10 4.500. 11. 1.260. 12. 216. 

13. 72. 14. 72 15. r470 1 6. 27,000. 

Exercise 208 . 

(3) .10 153 (5) 15. 

Exercise 209. 

4. 27761. 2,30504. 3.16497. 4. 22932. 5. 223200. 
6 , 331200. 7 130680 . 8. *32400. 9. I5708t>. 10 118400. 

11 214775. 12. 343125. 

Exercise 210. 

(a) 1. 672. 7200 . 3 . 27324. 4. 5040. 5. 1260. 

-6 1890. 7. 7200 8. 180. 9. 720 1 0 21945. 

ll.!264t). M 7560 (6) 840. (c) (i) 120; (ii) 315. 

£xerc|8Q 211. 

1. Ra 52-8.0. 2 Rs. 26-8-8. 3* Rs- 15-2-S. 

4. Rs. 180-7-6, 5. £876-14-11. % £13-10.0. 

1 49-10-0. 8. 140 Krs. 9. 54 mdsi 3 vis 2 pair. 

10. Rs. 89-4-0. 11 £2-0-0. 12. 41 cwt 2 qrs 4 Ib, 

13. (a) 3 cm. (6) 21 metres, (o) 19656 cm, (d) 81 9 matrer* 
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Exercise 212* 

1. 252,^4. 1008 , 2016. 2. 420. 3. 62. 4. 62. 122: 

182 : 242. 5 . Re. 30. 6, Re. 0-5-0. 7 294 fir. 

8 422; 842; 1262. 9 . 606 , 726. 10. 1200 ; 9600. 

11. 75. 12.. 774400 sq yds. 13. 40 ft ; 4 and 3. 

14. 1 hr , A| 6 ; B, 4, and C, 3. 15. 120. 

r 

Exercise 214* 

(B) 1. 10 m. 2. lS0*lin 3. 86; 40 ft. 

Exercise 215- 

(A) li §• 2< "sV* I'I'o'* 4* 5e lY* 6* 

/B) 1. Two-thirda. 2- tSeven-eieventha. 3- Thirteen- 
4« One hundred and one-thoueand firsts. 6. Seven 
snd fourt^en'^'thirty-eighths. 

Exercise 217. 


(o) 1- 

M- 

o 7 0 

j-x* 

3. 

4- If. 

K ii 
o. u*- 

a 30 

D- 

(b) 1. 

U- 

2. 

O 4 9 

O* 

4- 

5' ^1* 

O' IfS* 

id) 1. 

100; 

28. 

2. 30. 

3. 84; 78. 

4. 165 

i; 165a 


5. 5. 6. 400 : 400. 

(s) 105 sevenths; 205 ninths, (/) 154 elevenths* 
Exercise 219 

(«) 1. I- 2. h 3-1. 4. f . 5.^. 6. 7. tV 

8* iu-o* 9- irV* 19 

(5) x^* 3‘ XT* 4» 5i 6i 

r ii 6. 

Exercise 220* 


9. 

■VtV- 

10. 

1 1*7 1 1 3 4 0 7 0 

”"lB~"' 11* —1*^—. 

12. 

7 In 

TUX- 






Exercise 221. 




11. 

27,;. 

12. 

S B 

• - I'* 

13. 13,V 14. 

20, 

7 

XTS-. 






Exercise 222. 



5. 

12H. 

6. 

50I-. 

7. 9Hh 8. 

703 

9 

IT* 

9. 550J|. 


lOe 73|^ 

Exercise 223 


/^\ seo 400 660 

K^J 

94^/108, 


/AX 120 120 12ft 

4 2 0 18 21 
W 'B'U» 
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2 , 


80 


3. 


65 33 

TTU- 

30 40 45 48 

¥o» 

64 7 2 8 . 


18 15 14 

XX* 


4 . 


32 42 


3 3 i 

7 4 8 , 

* • 9 X5 X'g'* 

9^ ^ 0 X 2 7 2 2 4 2 


6 105 189 225 245 

• 3T:5'» XTST^XI^* 

14 7 0 _X 6 0 72 Q_ 

116XUJ IFSZJ* 


_ . . „ , 220 

'STXF? F2F5 FXF‘ 


Exercise 225« 

The grctest and! the least fractions are as follows : — 

2 7 2 3 10 ^ %2i; 

’ XU* IF- lb-* X8* ^ 

a 


1 . 

5. 

7. 

8 . 

9, 

10 . 

11 . 

12 . 


TT- 

(a) 

(«) 

(a) 

(a) 

(a) 

(«) 


7 

XX* 

11 

TX* 

5 

F? 


X? 


TXX* 


3 

85 

2 

Xj 


13 
1 6 5 

105 

J7 
1 2 5 


1 • 

TF5 

1 7 
XX5 

1 - 

X5 

1 . 

X 5 


2 . 

ib) 

ib) 


{b) tV* f 

{b) 


11 

12 

2 

XJ 


17 

XX5 


6 

XX* 


12 

lX> 


1 

X* 


1 

x^ 

1 

^“5 


3 

TX3 1 
7 

TX» 


2 

X* 


11 

1 b» 

2 

X 5 


5 

JLX5 

60 

6X5 


1 

X 5 

7 

TX5 


X 5 


I; (&) ^ 


5 • 

XX ^ 


(^) 


1 

x» 

5 

1 2 > 


5 

XX 5 

7 

XX5 


11 

Tb* 

3 0 
XX5 


2 


The fractions in descending order of magnitude are 


13. 

IS. 

17. 

1 . 

k 

6 . 

11 . 

1 . 

7. 


7 5 3 1 

S') ^3 

16 3 5 3 

XX5 XX5 X* 
7 8 9 

X5 *75 F* 


1 9 
FF* 


2 . ^ 

43. -g-. 


3. 


14. 

16 

18. 

E^cercise 226. 

4 . 


10 6 2 
TX 5 F 5 X* 

7 6 7 

TX5 TX5 tx* 
7 6 5 

F 5 7 b* 


1 9 

XX* 


10 

XX* 


2 

7. 

12 


1 1 

^TF 


2 3 

XX 

2 |§ 


31 

Xb* 


Exercise 227. 

3. 4. 

8, 9. 2^5- 


, 10 . 


1 

2%. 


1 

Tir* 


2 . 

8. 3-^ 


13. 1|#. 1«. 

Exercise 228— (O^^aZ). 

7 

XX* 


1 ^ 
^TX* 

b o* 

' 5 
‘XX* 


3. I. 3. u. 5. 


1 1 


1 7 

'*F* 


TX* 
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Exercise 229 , 

1. 6|. 2. 3|. 3 14J 5. 13|J. 5. 4||-.'6. 43. 
7. 4, 8, 9. 10. 11» 

12. SO^i. 13. 19i4|. 14. 20iJJ. 

(b) 1. ISiVs- 2. I J. 3. 139if. («) 1. (i) 25|g 
(i) 45/^ (iii) 40A (iv) 56. % X 
(d) 1. 2. Ihe whele garden. 


, Exercise 230. 


1. 

7 

T-g^* 

2. 

3. 


1 

6 ^ 


7, 

11 

8. 

9. 

11 in 7 

11. 

9 

12. 

4 





Exercise 232. 





(a) 

K 


2. 

2|. 3. 2J. 

4. 

413 

. 5 . 

13 

6. 

7 

2 

&. 9. 1^ 

10. 

0. 

11. 

0 . 


12. f. 13. ^5. 14. 4. 15 34^, 16. 4°|. 

17. |. 18. if. 19. 20. 21. tV 

(b) 1. 82| 2 3. 6 4. 2l^. 5. l5/^ 

-& 13^. 

(c) 1. f|. 2 John 6^, Samuel 3|-. 

3. Sou’s age 3 7/j ; total 80-J|. 4. 

(J) 1. 53f|. 2. 27 :jVV 3. 157x«^V4. ie\f. 

Exercise 234. 

1. If. 2. ff. 3, 4. 68|§. 5. 

0. -g-V* 7, 8. If, 9, 10. If. 

11. h 12. 2x. 
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Exercise 235. 

(A) 1. (a) 31. (6) 4|, (c) 7. 

*2. (a) 2f. (b) 5-^ (c) 8. 

(B) 1. (a) 9|. (i) 14. (c) *{d^) 44f 

2. (a) 69|. (6) 73J. Tc) 146|? 

3. (o) 1767|. (6) 8336. (c) 17672. 

(C) 1. 2585. 2 : 2J57|. 3. 18121f, 

4. 34923^. 5. 66760f 6. lOUOlx^' 

Exercise 236. 

(A) 1. (a) {b) (c) 

2. (a) (<3) (c) 

3- (i*) -^Tf. (5) (c) 

(B) 1. {a) 1|. (6) 8^, 

2. (a) Ij. (5) §. 

3 (a) (6) 7.5^0. 

4. (a) *ixW* (^) (*^) ^T%T' 

(C) 1, llllf 2. 204^V 

Exercise >!38. 

1. 3. 2. 4|. 3. 4i. 4. 1. 5. 2^. 6. 7^. 

7. fA* 8. 6||. 9. 2^ 10. 5xV^. 

11. -2f||. 12. 1AV 

Extj^cice 239. 

(A) 1, 6i. 2. 4312. 3. |. 4. 2^. 

5. |. 6. 171. 7. 42||. 8. 1085: 9. 315. 

10. 33xW^V il- 12i i4l^V 
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(B) 1. 7|. 2. 10|. 3. 119. 4. 216. 

5. 6. 90|5. 

(0) 1. (a). 314 yds. (b) 24904. 2. 336. 


s. 

30. 

4. S| 

5. 

28§#. 







I^xercise 241. 





(A) 1 

. f. 2. 

15. 

3. 2. 

4. x§?j 

. 6, 

. 2. 

6. 

f. 

t 6|. 

8. 


21 

10. 

H- 

11 


12. xV 

IB. 

4|. 14. 

6 7 

15. 31|. 

16 

'• 

17 

18. 

10|. 





(B) 1. 

7 

'wxy* 

2 2JL 3. 

1 li^ 

4. 

24. 


(0) 1. {a) (5) f. 

Exercise 242. 

(A) 1. xi'* ^TTIS^* 1* 

6, 2^1. 7. 800. 8. 60. 

(B) 1. 20xV' 3. 4. 11 t^. 

(0) 1. 2. x\j. 

Exercise ^43. 

1 1 3 1 8 3 3 JL 4 B 5 1 2 

\a) 1. STSIS’ ¥' 

6. 2|. 7. 9. 8. 4|. 

(6) 1. 23. 2. 24. 3. 4. ff. 5. P- 1- 

(c) 1. 77. 2. 14. 3. 2||. 

Exercise *245. 

1. (<r) 3 feet; (&) 6yds; (c) 12 miles: {d) 3 metres; (e) 30 
ieet. (/) 300 yds. 2. 1 in. =: 90 miles, ia) 270 miles; (6) 225 
miles: (o) 67| miles. 3. {a) 2(H) metres; (5)* 550 metres 
.(o) 2'4cm. (d)3'25cm. ; (s)lOcm. 
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Exercise 245^ 

l. £9.3^6. 2. £14-5.4 3. Rs 8-9-1. 4. Its. 5-9-10, 

'5. £4-11-^. 6. Rs 13-14-11. 7. 2 cvrt. 3 qts. 8. 3 miles 

4 fur 104 yds. 

Exercise 247. 

(A) ^. 7 yds 4 5 m. 2 Rs. 47-11-6, Rs. 

4. 5 mdds 7 viss. 38pal, 5. 8 s. IJd 6. 12s^8| d, 

7.3 ft 8 35ton8 4cwt 9 £33-15-0. 

(B) 1 Rs tf-l2.11i. 2 Rs 41-0-11. 3. Rs.*^-!-?. 

4 £234-10-5. 5 Rs 364-9-4. 

Exercise 248 

1. Re 1-2-21/4 2 Rs 5.3-9%. 3 Rs 7-4-8. 

4 37-1-51(7. 5 £8-0-93/6 6. £2-4-8 

Exercise 249. 

1. Rs. 7-10-5. 2. 1 s 3d 3. Rs. 2-6-10. 4. Rs. 39-3-2*. 
Elzercise 250. 

I. 16 s 8 d. 2. 3 8 S Ils. 8d 4. 10 a. 10 d. 5. 5 as. 4p. 
6 13as. 4p 7 Sas. 8p. 8 9 pies 9 Ss. l*d. 10. 7s. 9|d. 

II. 4 as 5*p. 12. Sas 6f p 

Exercise 251 . 

1. 1 qi. 14 lb. 12 3^v. 2 SIS 4 pal. 3. 1. fur 20polss. 4. 6f in. 
Exercise 252. 

1. £1/16. 2. £1/6. 3. £1/3. 4, £ 1^0. 5. £8/15. 

6 Re. 1/3. 7. Re. 2/3. 3)4. 9 Re. Ijll. 10. Re. 1/6. 

11 Re. 3/32 12 Re. 1/8 13 Re. ?/12. 14. £13/12. 

IS £41/120. 16. £7/480 

B. 1 [a) 7/8 (W 5/16. 2 (a) 3/4 (6) 7/9 (o) 7/12. 3. (a) 5/16. 
(6) 1279/1320. 4. (a) 3/20 (b) 5/6. 

Exercise 2S4, 

(«) 1. £4|. 2 £l|^. 3. £2|. 

(6) 1 Rs 4|^. 2 Rs. 5| 3. Re. l||^. 4. Re. l|. 

(c) 1, R8.5 s6.0. 2. Rs.’4-13-4 3 Rs. 4-6-8. 4. Re. 1-10-8. 

Id) 1 . £4.11.8. 2. £3.6.3 S. £8-6-8. 4. £10-12-6. 

(e, 1. 3 yds, 1 foot. 3 in. 2. 4 yds. Sin. S. 2 yds. 1 ft, IJrin* 
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Ezercue 257. 


1. 

2 as^ 6 p* 

2 

Rs 

87-8.0 

3 

I0| 

miles 

4. 

14 as. 3 p 

S, 

4 $ 

6 d. 

6. 

10 as 8 p 

7. 

45 min. 

8. 

1 vis 

32 pal. 

9 

Rs. 

100. 

10. 

16 quire*s 

lie 

2 as 

8 p. 

12. 

7 s. 

8d 

13. 

R«. 6-2-0^ 

14* 

Ra 7 

-8.2, 





Exercise 258 


1. 16^ his. 2 3^ days 3. 5^ days, 4. 49^ hrs- 

5. Ilmen. 6 16 days. 7. 9^ hrs. 

Exercise 2S9 

1. (i) R. 10-8-0: (ii) Rs 8. 

2. ^»':(i)2^8 or 2 a ll^d (u) £I.10-7| 

3. ^ aaya : (i) 8 daya ; (ii) 18| daya 

4. ~ lioea: (i) 129 lines; (ii) 459 linea. 
y 

Exercise 280. 

1. 5/24 2. 9/28. 3. 5/12. 4. 3/8 5 7/8. 

«. 1/18 . 7. 1/40, 8 7/16. 9. Rs 400. 10. /450. 
11. Ra. 60. 12. 100. 

Exercise 261, 

1 . GainOes. 2. 2s 6d. 3 Rs, 2-8-0. 4. Rs. 30-12-0’ 

S. Loss 12 as 6. Rs 2-7-4. 7. Rs. 2-6-4 8 Rs 6-9-0. 

•9. Rs 2.1.0. 10. Loss 10 as*. 11 10 as 12 Rs 2-4-0. 

13. 3i/»d. 14. Rs. 2-12-0. 15.1a 2 p. 16.1a 6p. 

Exercise 262. 

1 . Rs 7.8-2. 2. Rs. 15. 3. filO.%.4. . 4. 24. 

». Ra. 195.13.4. 6. £236. 7. Rs. 468-12-0. 8^ Rs 232-55-9, 

9. Rs. 96. 10. Rs. 430. 11. Rs. 144. 12 £9. 

Exercise 263. 

1, A, Rs. 230; Bi Ra 115. 2. House. £2400: Fumiture- 

£600. - 3. Rs. 50-7-6, 4. A Rs. 60: B, Rs 24 

S. 26-7; 8-9. C6. A, Rs. 160, B. Rs 320. 7. Rs I87.'0. 

8. 94 seers. 
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Exercise 264. 

1.720. 2 264. 3. Imi. 7fuT. 4, mi. 6 fur 

5 7'f2fu»- 6. Imi 2 fur. 7. 10 ft. '8. 3 yds. 

9 2 yds 2 ft 

Exercise 265, 


6 7 p. m 7. (a) 34 hrs , (6) hia^; (cl 32 lirs. 

S fit) 54 hrs.; {by 31 hr, ; fo) 36 hra. 9* <a) 39 hrs., 



(6) 65 hra. , 

{e) 57 hra, 

10 

Thursday. 1 a. 

xn 

11* 

MDnday > 

7 p. n», 


12 8tha 15th. 

22ii^, and 29th. 

13. 

(a) FricHfey 

. (6) 

Monday 

(c) 

Friday 

14- 4thr 

lltH, 18th. and 

25th 






IS. 

(a) (i) 4, 

(ii) 4; ^ 

’(iii) 4; 

(iv) 4, 

(v) 4, 

(vi) 4, 

(v^i^ 4 


(b) (i) 4, 

(ii) 4; 

(id) 4, 

4s 

(v) 4, 

(vi) 4 

5. 


(e) (i) 4, 

(n) 4. 

(iii) 4 

(iv) 4, 

(v) 4. 

^i) 5. 

(vii) 5. 


id) (i) 4. 

(d) 4; 

(iiil 4; 

(iv' 4; 

(v) 5 

(VI) 5 . 

(vu) 5. 

16 

(a) Friday. 

(&) Sunday (cr) Wednesday, 

17 

Friday. 


18. Tuesday, Wsdnesday, Saturday, Monday Thursdays 
Saturday, Tuesday^ Friday, Sunday, Wednesday ; Friday. 

REVISION EXAMPLES. 

A 

1. 33122999221/4. three hundred and thirty.one crores twenty 
two lakhs ninety-nine thousand nine hundred and twenty two and 
one-fourth. i? ‘500 thousands 3. (i) 39370 79 inches , 
(ii) 393 7079 inches ; (iil) '3937079 inch. (iv) 03937079 
inch. 4 lOOx lOy -f- ^ S, 0010208^, 

9. AB = 2", OC-2 4'’, ZA=60», /P, = 60»; ZC=90°. 
12. Rs 14-1-8 13. 9999, 14. '0625. 15. Ra. 4 941 

lakhs. 16 1 6848 millions of miles. 17.(0) 293125. 

ib) 3506. (th 4017/98 (df 5591176. (e) 403—94. 

(/■J 3153191/240 (g) Rs 106-12-0 .;») 31320 87 18.64. 

19. loo''. ‘ 20 (1) 140000. (2) 24500. (3) 79750. 

21. {a) 799-992. ,6) 6499 999935 22. 3405 . 23. 785663, 

— 77205 . 790498. 24. 136.656000 times 25 42 miles : 

H8 3 miles 26 1562500 . 27 8l28:day8 )?8. 96 tea- 

spoonfuls . 24 Qible-spoonfals 29 {a) 1010 yds,, (6) 4 fur. 
Salinks. 30 Rs. 26,76.199.2-10, Rs 89.48.765-10-4 ; 

Rs. 40.24,204-11-4; Ra. 234.43,075-4-9: Rs. 138,69.060-6-2: 

19 



^90 




Rs. 95.74.0144 4.7. 31. 48timM; £45-11-6. [32. 93 men. 
33. Re. 1-£-6. 34. Rs. 271-4-0. Rs. 276-1-6. 35, 4 vis. 

Ssar. • Rs 4-10-9. 36. Rs. 685. 37. Rs. 14. 

38 Rs. 3-13-0.'’ 39. The latter. 40. The former. 

41. The foTOn 43. (a) 2. 5. or 8 ; (5) 2 ; (c) 3 ; 

<il2. 5. or'I. 45. 216»,36». 46 60 47. 40^d8. 

48 . 80 knots, 120 Km 49. 8 inches iRs 93. 

50. Rs. 12-8-0 , 16 shillings, 25 hal|,rupee8 : 20 francs. 

51. (it) 25 sq.-ft, ; 25 and 16, (5) 54 sq ft. 52 eRs. 343-8-0. 

63^ 3600. 56 57. 3^. 58 

59. (c)AjW. (6)3. (c 94 905. (d) (e) £5-9-8- 

60. (a) 12. (6) 18. 61. «) Rs. 959-8-6 (6' ^^281-4-1, 

(c) £67-19-4|. 62 Rs 24-3-9|. 65 (a) 43 27 dm.: 

(6) 432 7 cm. (c) 4327 mm. 66 (a) 14087 cm. 

(6) 1 4087 Hm (c) 14087 Km. 67. {*) 105 4 Dm. (6) 1054 m. 
(c) 10540 dm 68 Km 1.9-6-0-9-4.9. 69, Km.4-6.9-8.5-4.0 ; 

Dm 4 . 0 . 1 . 5 . 83 %. 70. 55*1 71, 90 Km. 1 Hm. 2 Dm. 8 dm. 

72. 2 8064 francs. 73. 775 metres. 75. 30 cm. 76. 6 in. 
77 6 as. 3 p.,* 16 vis 4 srs. 3 pal. 78. 1 ton 13 cwt 1 qr, 

26 Ib. 79. 5/81. 80. 19/20. 81. 240 apples. 

82. Tuesday. 83. Friday, Saturday, Tueaday, Thursdgy, 

Sunday, Tue^ay. 84. 1 md?^ srs. 85. 20. 8S. 333. 

87. 1025, 1026, 1027. 1028. 88. 117 m. 7dm. 7cm.; 

85 m, 4 dm. 8 cm. 91. 42 miles, 3*9 inches. 92. 95 miles 
neatly ; 60 Km. 93. 160 yds. 04. 26 mMes. 


B 

2 £50.6.0, Rs. 733-12-0. 3. 365 days Shrs. 48 mm 46 see. 
4 («) 91668793 miles (6) 91191207 miles. 5. V) 81° 33' 46". 
(6) 45° 17' 35’. 6. 625. 7. Rs 416-10-8, 8. ^58-15-4. 

9 4 as. 10. 7007. 11. Rs. 6. 
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12 . 


5 7 

64 

29 

2 2 

5-0 

7 8 

7 1 

36 

•4 3 


5493 

5057 

4946 

15496 


2485 

9 

22365 


IS. {a) 6)35423 (6) 8)143854 

7)5‘<03-5 7 )17981 -6 

843-2 5j 2568— 5 

complete renfaindei 17* 513—3 


9)28479 

3l64;:3t3 

8 )33621 

4202—5 

. 8 ) 3^661 

4207—5 

14. 17 p m> 


15. 102 women. 16 '!16 miles to an inch. 

IS 932 8 tons, ^2 furlongs. 19. 24 posts. 

19 860 . 21. (a) 8 as. (6) Rs. 2.10-0. 

22 A. Re 1.2.0, C Rs. 2-14-0. 

24 I72^li 25 3 his 15 min. , 3 hrs 10 min. 

per second. 27. 2-15 p m. 23 Rs 187-8-0. 


17. 32, 24. 
2(1. & min. 
te) .Re. 0-6-3, 
23. 4 as. 10 p. 
2B. 88 ft, 
29. 2/3; 


3/8 30 £54.000 31. 5035 :32. Scrores. 33. 1/1200. 

34 1/2 35. 480 yds ; 3 min 14 sec 36 28 words. 

37 3916 posts 38 2 X 2 X 2 X 2 X 31:1.2,4.8,31. 62, 
124.248. 39 93 millions of miles . 40. 131b. 41. 21 

pieces , 41/2 ft. 42. 15 times. 43. The motor by 1 3 Vs yds- 
pet minute 44. 19 crores of rupees. 45. 595 ft 2 in. 


-46 (a) 


7 ) 48 ^ 

6949- 


(a) 7064 
4 


28256 


or 


(6) 4508 

4008 

12 

12 

•54096 

48096 

7014 

4 

7089 

4 

26056 

28326 


(0) 


or 


3284 

8 

26272 

7039 

4 

28156 


48. On Ilth May 1926 . on llth May 1929. 49. Sat . Wad . 

Tues., Sat. 50. ia) Friday. (6) Friday. ( 0 ) Wednesday, 
'(d) Saturday, 




